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THE FEEDING OF FARM ANIMALS. 


 ™pIwe 
YPRINCIPLE 


S OF FEEDING. 
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¢ of farm animals, like the use of fertilizers for crops, rests 

au d principles. Our knowledge of these principles has 

en derived from the studies of the vhemist and the animal physiolo- 
riston the composition and functions of food and the way it is utilized 
ter itis eaten. These studie 8 have shown that the materials of the 
jody are continually breaking down and being consumed, and that to 
keep the animal in a healthy a ae ‘igorous condition there must be a 
constant supply of new material. If this is lacking, oris insufficient, 
hung aoa finally death result. To keep up this supply is one of the 
chi f fan ictions of food, but in addition to this the food maintains the 
heat of the body and at the samo time furnishes the force or energy 
ables the animal to move the muscles and do work and also to 
perform the necessary functions of the body. In furnishing heat and 
energy the food may be said to serve as fuel. If,in addition to repair- 
he wastes of the system and furnishing it with heat and energy, 
growth is to be made, as in the case of immatur . animals, or milk 
secreted, an additional supply of food is required. To supply food in 
to meet the various requirements of the animal 
without a waste of food nutrients constitutes scientific feeding. It is 
‘fully studying the composition of feeding stuffs, the proportion 

ich they are digested by different animals and under different 
conditions, and the requirement of animals for the various food nutri- 
ents when at rest, at work, giving milk, producing wool, mutton, beef, 
pork, ete., that the principles of feeding have been worked out. In 
applyin ng these principles in practice the cost of different feeding stuffs 


1 : 4 a 4 
the right proportion 
f 
f 


must be taken into account. 


COMPOSITION OF THE ANIMAL BopY. 


The animal body is made up mainly of four classes of substances— 
water, ash or mineral ingredients, fat, and nitrogenous matters. The 
proportion In which these four classes of substances occur depends upon 
the age of the animal, treatment, purpose for which it is kept, ete. 

‘Vater constitutes from 40 to 60 per cent of the body and is an essen- 
tial part. From 2 to 5 per cent of the weight of the body is ash. This 
occurs mainly in the bones. The fat varies greatly with the condition 
of the animal, but seldom falls below 6 per cent or rises above 30 per 
cent, The nitrogenous materials or protein includes all of the materials 
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containing nitrogen; all those outside this group are free from nitro. 
: 1 


gen, or non-nitrogenous, The nitrogen referred to here is the same ag 
that mentioned in connection with fertilizers, and is the element which 


constitutes about four-fifths of the atmosphere. It occurs in plants 








and animals in various compounds grouped under the general name of 
protein. Lean meat, white of the egg, and casein of milk (curd) are 
familiar forms of protein. The flesh, skin, bones, muscles, internal 
organs, brain, and nerves—in short, all of the working machinery of 
the body—are composed very largely of protein. The album ds are 


a class of compounds included under protein. 
COMPOSITION OF FEEDING STUFFS, 


The food of herbivorous animals contains the same four groups of 
substances found in the body, viz, water, ash, protein (nitrogenous 
materials), and fat; and in addition to these a class of materials called 
carbohydrates, defined below. 


Water.— However dry a feeding stuff may appear to be—whether hay, 
coarse fodder, grain, or meal—it always contains a considerable amount 
of water which can be driven out by heat. The amount may be -< 
from 8 to 15 pounds per 100 pounds of material, as in hay, straw, or 
grain, but in corn fodder and silage it amounts to nearly 80 pounds, and 
in some roots to 90 pounds. This water, although it may add to the 
palatability of a food, is of 10 more benefit to the animal than water 
which it drinks, aud from which the chief supply is derived. ire: this 
reason, and because the proportion of water varies very widely, compar. 
isons of different kinds of foods are us ually made. on a dry or water- 
free basis which shows the acres eine of food sen anhinlete: in the dry 
matter. 

Ash is what is left when the combustible part of a feeding stuff is 
burned away. It consists chiefly of lime, magne sia, potash, suda, iron, 
chlorine, and carbonic, sulphuric, and phosphoric acids, and is used 
‘largely in making bones. From the ash constituents of the food the 
animal selects those which it needs and the rest is voided in the manure, 
As a genérai rule rations composed of a variety ot nutritious foods con- 
tain suilicient ash to supply the requirements of the budy. Cor, iow- 
ever, is poor in as shi, and when fed extensively may nes \d to have added 
to it additional ash material, as wood ashes, charcoal, or bone meal. 

Fat, or the materials dissolved from a feeding stuff by oan: includes, 
besides real fats, wax, the green coloring matter of separ ete. For 
this reason the ether extract is usually designated ¢ rude fat. The fat 
of food is either stored up in the body as fat or burned to furnish heat 
and energy. 

Carbohydrates are usually divided into two groups, nitrogen-free 
extract, including starch, sugar, gums, and the like, and cellulose or 
fiber, the essential constituent of the walis of vegetable cells. Cot- 
ton fiber and wood pulp are nearly pure cell lulose. Coarse fodders, like 
hay and straw, contain alarge proportion of fiber, while most grains con- 
tain little fiber, but are rich in starch, sugar, ete. (nitrogen-free extract). 
The carbohydrates form the largest part of all vegetable foods. They 
are not permanently stored up as such in the animal body, but are 
either stored up as fat or burned in the system to produce heat and 
energy. They are one of the principal sources of animal fat. 
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ash, fat, and carbohydrates, are non-nitrogenous or free from nitrogen 


Protein mater tals are otten designated as “‘tlesh formers,” be cause they 
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enee. U1 ler certain conditions itis believed protein may be a source 
of fat in the body; and finally it may be bu rned, like the carbohydrates 
and fat, yielding heat and energy. 


The sources of heat and energy in the animal, then, are the protein 
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fat. and earbohvdrates of the fo 1 and the fat and protein of the body, 
for the fat and protein of the body may be burned like that in the 
food. The value of the fat for prodneing heat is nearly two and a half 


times that of carbo The sources of fat in the body 
> protein of the food; and 
the exclusive source of protein the protein in the food. 
These groups of food materials are termed nutrients, as they furnish 
the x nutriment of the body. 
feeding stuffs, or the proportion in which the 
nutrients ocenr, is determine A large number 
de. These analyses 
led, and are summarized in the tables given at the end 
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number of feeding stnffs in common use, together vw 
which the composition has been found to vary. 
mum, and average results are gi 


The carbohydra 








n oned abo viz, i: er and nitrogen-free extract, as they are 
determined separately. The sum of the two gives the total earbohy- 
deat ™ the last column of tI tables is stated the total number 
of analyses from which the average was obtained. The probable accu- 


racy 0 ime average increases with the number of analyses on which it 
is ‘eta 
These tables show 


between different kind of fee 


how great are the differences in composition 
“ding stuffs. Take the case of proteim, for 
instance. In straw this varies from 3 to 4 per cent; in hay of grasses 
from 6 to 8 per cent; in hay of clovers, cowpeas, and the like from 12 
in grains from 104 to 124 per cent; and in by-products 
42 ner cent in cotton-seed meal, 
like its counterpart, the 
nitrogen in fertilizers, is the most expensive element, and a cousider- 
able amount of it is absolutely essential to growth. The tables will 
aid in the selection of the cheapest sources of food materials. 


to 16 ner cent; 


{t reaches 33 ner cent in linseed meal, 


and 474 per cent in peanut meal. Protein, 
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DIGESTIBILITY OF FEEDING STUFFS. 


The tables just referred to give the total amounts of nutrients found 
by analysis in different feeding stuffs. But only a portion of these 
amounts is of direct use to the animal, i. e., only that digested. A part 
of the food is dissolved and otherwise altered ~ the juices of the mouth, 
stomach, and intestines, absorbed from the alimentary canal, and in the 
form of chyle passes into the blood and page serves to nourish and 
sustain the body. This portion is said to be digested and assimilated, 
and from it alone the animalis nourished. The other portion, the part 
not digested, passes on through the body and is exereted as manure, 

As the rates of digestibility are not constant for different foods, and 
as only the digestible portion is of any nutritive use to the animal, it 
is essential to know in the ease of each feeding stuff what part of its 
protein, fat, and carbohydrates (the total quantity of which is shown 
by analy sian actually digested by the animal. This is determined 
by digestion experiments with animals, and to secure approximately 
Se oiahe figures the trials are repeated with a large number of animals 
and under various conditions. The figures obtained represent the 
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ficients. 
In the case of wheat straw, for ins stance, on an average 23.4 per cent 


Qo”~ 


of the protein which it contains, ; 35.6 per cent of the fat, 55.5 per cent 
of the fiber, and 38.7 per cent of the nitrogen-free extract, is digested 
by cows. The table of composition shows wheat straw to average 3.4 
per cent of protein, or 3.4 pounds of protein in 100 pounds of straw. 
As only 25.43 per cent of this is digestible, 100 pounds of straw would 
contain only 0.8 pound of digestible protein. The remaining 2.6 pounds 
of protein are dienes and do not aid in nourishing the animal, The 
amounts of digestible fat and carbohydrates (fiber and nitrogen-free 
extract) are ee in a Similar way. The digestibility of such 
coarse fodders as straw, coarse hay, ete., is relatively low. The diges 
tibility, like the composition, varies for the same kind of feeding stuff 
grown under different conditions and fed to different animals. 


AMOUNTS OF DIGESTIBLE NUTRIENTS IN DIFFERENT FEEDING STOIFFS. 


To simplify matters for the farmer, calculations have been made of 
the amounts of digestible protein, fat, and carbohydrates contained in 
100 pounds each of a large number of more commonly used feeding 
stuffs. .As has been fully explained above, they are derived from 
averages of composition and of digestibility, both of which are subject 
to considerable variation. In calculating them American analyses and 
digestion coefficients found in American experiments were used as far 
as possible. They are the figures which the farmer has to consult to 
find the food value of a material in selecting his feeding stuffs or 
making up a ration. 
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Dry matter and digestible food ingredients in 100 pounds of feeding stuffe, 
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| Feeding stuff. Dey [ >, Protein. | Carbo. | Fat. — 
E Pn ee eee 
oz | | } 

Green fodder: Pounds. Pounda. Pounds. | Pounds. Calories. 
Corn fodder! (average of all varicties)......... 20.7 1.10 12. 08 0. 37 | 26, 076 
Bye ander. 22. eee. otcecdacusct leone 23.4 | 2.05} 14.11 | 0. 44 31, 914 
PawtAhinm sce ee eee sree 37.8 2.09} 22.66 | 1.04] 51,624 
Hedley ii WlOUii S26. voce cokskcocs vuweneeeoues 34.7 2. 06 21.24 | 0.58} 45, 785 
Orchard grass, in bDloom........-----sseeeseeees | 27.0 1.91] 15.91 0.58 | 35,593 
Meadow fescue, in Dloom..........0+.seeeceeee | 30.1 1.49] 16.78| 0.42] 34,755 

nothy,? at different sta 38. 4 2.28] 23.71} 0.77] 651,501 
34.9 3.01{ 1283] 0.83 45, 985 

28.9 1. 92 | 15. 63 0. 26 34, 162 

29. 2 3.07] 14.82] 0. 69 36, 187 

19.3 2.16 9.31 0. 44 23, 191 

28.2 | 3.89 11.20 0.41} 29,798 

16. 4 1. 68 | 8.08 0. 25 19, 209 

23.5 | 279| 11.82} 0.63] 29,833 

20.9 | 0.56) 11.79] 0.65} 25,714 

57.8 | 2.48] 33.38 | 5 71, 554 

59.5 | 1.98| 33.16 0.57| 67, 766 

69.1 4.78) 41.99} 1.40 | 92,900 

91.1 4. 82 46.83 | 0.95 | 100,078 

86. 8 2.89) 43.72] 1.43] 92, 729 

78.8 | 4.76 87, 33 1.95 86, 518 

92.3 | 4.50 51. 67 | 1.34] 110,131 

80.0 | 4,20 43. 34 1.7 95, 725 

87.1 4, 22 43, 26 | 1.33] 93,925 

83.4 | 7.19 41.20} 1.43] 96,040 

87.1 | 6.16 42,71 | 1.46] 97, 059 

84.7 | 6.58 35, 35 1.66! 84,995 

90.3 115 41.70 | 1.36] 98, 460 

90.3 11.46} 41.82] 1.48] 105,346 

91.4 | 10.49) 98.13] 1.29) 95,877 

91.6 | 10.58] 937.33 | 1.38} 94,936 

89.3 10.79} 38.40 | 1.51} 97,865 

83.7 10.73} 38.72 1.54} 98,568 

90.4 | 0.80] 37.94 0.46] 73,998 

ty 92.9 0.74} 42.71} 0.35] 82,298 
Oat straw......-2---- cece ee eee eee ence eree eee teenee 90. 8 1.58 41.63 | 0. 74 83, 493 
5 bi MRPRE oC ievaxdscanadedwaencteveseseuaces | 89.9 2.30 | 39. 98 | 1. 03 82, 987 
Rilatneeres sick catia s resareca teehee | 91.4 1.27 | 1M 3 cee | 81,360 
WR cocktail ate | i320] 221] 88] 0.05} 18,906 
M Sine Sic his daa cs ssannasetee ais | o11 103 } 565} O11); 12,889 
Pieri Sahat ac da ae tae eee | 95] ot | 646} O11) 13,986 
I aati al. ek Ae tty Seren Sele ee | a4 0.88 | 7.74 | 0.11 16, 497 
ES LED NOTE Ne Ie ith Ale Pe A | 1.4 | 0.81 7.83! 0. 22} 16,900 

r: and WinG) coisas ce scdes / 9.4 7.92 | 66. 69 | 4.23] 156, 836 

peed Pir ohn See Os des ah, Sa eee | 891 8.69 64. 88 | 1.60] 143,499 

hi a hi ag on sci ea a ade eens | 99.0 9. 25 | 48.34) 4.18] 124,757 
CE SEI ERY ROL | ga4 9.12} 69.73} 1.36] 152,400 
Wheat (ail varieties) 89.5 | 10.23 | 69.21; 1.68] 154,848 
CONIC GORE CWHOIGT «:6:5sckc oso caccbdeucesuncates 89.7 11. 08 33.13 18. 44 160, 047 
1Corn fodder is entire plant, usually sown thick. 2Herd's grass of Now England and New York. 
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Digestible food ingredients in 100 pounds of feeding stuffs—Continned. 


























Feeding stuff. | ee Protein. | Carbo | Fat. | am 

one | $$$ $< |——__——}—_—_——_—_|— nevatial 

Mili products: | Pounds. | Pounds. | sounds. j Pounds. | Cucories. 

0 | 7.01 63. 8, 25 2 

| 84.9 | 6. 46 5§.2 | 2 37 122 9ng 

, | 92.1 | 11.53 | 5.93 | 143, 308 

ERM aa suis chen dev usssecedeneeaateses ; 881 | 7. 36 | 1.96 138, 818 

Ground corn and cats, equal parts....-.......- | 8 i 7.39 38.72 | 276 

SRR ad pducinuancehusacvecnsetaeqesstanep nd | 89.5 16. 77 0. €5 130, 248 
Waste ssiaiasln: | 
Gluten feed |} 92.2 20. 40 8.59 | 
luten meal 91.2 25. 49 | 10. 38 | 
IGM Y CHOPRA asc 5552 s0cce secesccessaveesecers 88.9 | 7.45 | 6.81 | 
Malt sprouts ; 89.8 | 18, 72 3.5 1.16} 
Brewers’ grains (wet).......... } 24.3 | 4,00 | 9. 37 | 1. 38 | 

Brewers’ grains (dried) 91.1 14. 73 | 36. 60 4. 82 

SemNet Coors ee Seu s tawies ecakeeoess | 88.4 | 1145] 50.28 | 1. 96 | 
Wheat bran, all analyses 68.5 | 12.01 | 41. 23 2. 87 | 
Wheat middlings .............------ecceeceeeee 84.0 | 12.79 | 63.15 | 3, 40 | 
WUC UMNGPUN. codes Sac devetWsetacoersancccaesse | 88.2 12, 22 49. 98 | 3. 88 | 
Backwheat middlings | 96.8 | 17.34; 26.58 | 4. 54 | 
RR ELOR MBA IDDM coe co ceceue dans's=sancaucesee% | 91.8 | 237.01 16.52} 12.58 

SUUMRTRUNODIE HUB on cce svewee abies o60ctssscneec) ; 8&9 | 0.4 30. 95 | 1. 68 f 30 

Linseed meal (old process) .......-.----se-20-- 90. 8 28. 76 32. 81 | 7. 06 144, 313 

Linseed meal (DOW PTOCEBB)........ 2.22.2 cence 89.8 27. 89 36. 36 | 2.738 | 131, 026 

PMMNMNONE <5 accuuswine sss caaneenessusseesn sans 89.3 42. 94 22. 82 | 6. 86 151, 268 
Milk and its by-products: | 

DEE sas ataectessca suGureecatiscawanas 12.8 3. 48 | 4.77 3. °| 39, 268 

Skim milk—cream raised by setting..........-. 9.6 | 3.13 | 4.69 0. 88 | 18, 048 

cream raised by separator........- | 9.4 | 2.94 | 6.24 | 0. 20 16, 439 

99 | 387} 400) 1.06 | pe 
6.6 | 06.84 4.74 | 0.31 I 

{ 








The last column in the above table, headed “fuel value,” indicates the 
heat and energy power of the food. It will be remembered that oue of 
the primary functions of the food is to produce heat for the body and 
euergy for work. The value of food for this purpose is measured in 
“heatunits” or “calories,”' aud is calculated from the nutrients digested. 
Thus the fuel value of i pound of digestible fat is estimated to be 
4,220 calories, and of 1 pound of digestible protein or carbohydrates 
about 1,860 calories. The total fuel value of a feeding stuff is found 
by using these factors. 

The meaning of the figures in the above table is that in 100 pounds 
of green corn fodder containing an average amount of dry matter (20.7 
pounds) there are contained approximately 1.10 pounds of digestible 
protein (materials containing nitrogen), 12.08 pounds of digestible car- 
bohy drates (starch, get, fiber, ete. yan S 0.37 poaan of digestible as 





A calorie of heat is the amount ‘pequired to raise ‘the temperature ail a sound of 
water about 4° F. 
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and that these materials when burned in the body will yield 26,078 
calories of heat, furnishing energy for work and maintaining the 
temperature of the body. 


PFUBDING STANDARDS FOR DIFFERENT KINDS OF ANIMALS. 


It will be remembered that the primary functions of food are to repair 
the waste of the body, to promote growth in immature animals, and 
to furnish heat and energy. And for these purposes only the digestible 
nortion of the food, as given in the above table, is to be taken into 
account. The amount of digestible protein, fat, and carbohydrates in 
aration is an indication of its fitness to fulfill these purposes. The 
next question is, How much of these materials does an animal require, 
and in what proportion should they be given? This differs with the 


for which the animal is kent, whether it is ¢ rowing, being 





T 
i i 
fattened, used for work, or making milk. An ox standing in the stall 
requires less food nutrients than one which is worked hard every day. 
That is, in drawing heavy loads the animal breaks down a certain 
amount of muscular tissue, which must be replaced by protein in the 
me , and it uses energy or force which is also furnished by the food 
trients. In standing in the barn it still requires some protein, fat, 
ey varbohydrates to perform the necessary functions of the body, as 
digestion, to maintain heat in winter, to grow a new coat of hair, ete. 
But if it is fed the same ration as when working hard the tendency is 
to get fat. 
The cow requires not only mat 
have protein, fat, and carbohydrates to make milk from. The milk 
contains water, fat, protein (casein, or curd), sugar, and wm and these 
are all made from the constituents of the food. If insufficient protein, 
fat, elk: carbo cites are contained in the food given oa the cow 
supplies this deficiency for a tiine by drawing on her own body, and 


evials for maintenance but must also 


gradually begins to shrink in quantity or quality of milk, or both: 
The stingy feeder cheats himself as well as the cow. She suffers from 
hunger, althongh her belly is full of swale hay, but she also becomes 
poor and does not yield the milk and butter she should. Her milk 
glands are a wonderful machine, b 
(curd) out of the carbohydrates in coarse, unappetizing, indigestible 


ut they can not make milk casein 


swale hay or sawdust any more than the farmer himself can make 
butter from skim milk. She must not only have a generous supply of 
good food but it must contain sufficient amounts of the nutrients 
needed for making milk. Until this fact is understood and appre- 
ciated, successful, profitable dairying is out of the question. The cow 
must be regarded as a sort of living machine. She takes the raw 
materials given her in the form of food and works them over into mill 

If the supply of proper materials is small, the output will be small. 
The cow that will uot repay generous feeding should be disposed of at 
onee and one borght that will. There are certain inbred characteris- 
tics which even liberal feeding can not overcome. 










































10 


Attempts have been made to ascertain the food requirements of 
various kinds of farm animals under different conditions. Large num- 
bers of feeding experiments have been made under varying conditions 
with this end in view. From the results feeding standards have been 
worked out which show the amounts of digestible protein, fat, and 
sarbohydrates supposed to be best adapted to different animals when 
kept for different purposes. The feeding standards of Wolff, a German, 
have been most widely used. They are as follows: 





























Wolf's feeding standards. 
A.—PER DAY AND PER 1,000 POUNDS LIVE WEIGHT. 
Digestiblo food materials. 
— . Fuel 
Protein. “irates, | Fat ey 
drates. 
Pounds., Pounds. | Pounds. | Pounds. | Calories, 
SE PRE AY BION coi conc cccccncsncsseveecccses | 17.5 0.7 8.0 | 0.15 | 
Wool sheep, coarser broeds..............--.--0000- i 1.2 10.3 | 0. 20 | 
Wool sheep, finer b | 1.5 11.4] 0.25 | 
Oxer mode 7 1.6 | 11.4 0. 30 | 
2.4 | 13.2 | 0.59 | 
Hor seS MK ; 1.8 11.2 | 0. 60 | 
Horses he: ee 2.8 13.4] 0.80 
Milch cow ss are nig bist Mai eae a kibieO ae hn eh lore eilaee eT 2.5 | 12.5 | 0,40 
Fatt ning | 
rs 2:5 15.0 | 0.50 | 
Second pe riod seaside ela-alaian gala oiwiain'siw wc eum Sa ean as 3. 0 14.8 | 0. 70 | 
T hird pe Re Raita suse conch napes teh cibn 2.7 14.8 | 0. 60 | 
Fattening aaet | 
( 26.0 3.0 | 15.2 | 0. 50 
29. 0 3.5 14.4 | 0. 60 
5.0 5.0 27.5 60, 456 
1.0 4.0 4,0 52, 089 
23.5 27 17.5 37, 570 
AND P HEAD 
Di t { I 
Fuel 
Protein. | acted | Fat. si 
Pounds. | Pounds. | Pounds. | Pounds. | Calories, 
3.8 0.6 | 5 a 0.30 | 5, 116 
7.0 | 10° | 4.1 | 0.30 | 10,750 
12.0 | 1.3 | 6.8 | 0.30 | 16, 333 
12 to 18 month 16.8 | 1.4 | ey 0.28 | 20, 712 
ee ES a re 850 20.4 1.4 10:3 0. 26 22, 859 
Growing sh« Dr ; 
Age— | | 
5 to 6 month | 56 1.6 0.18 | 0. 87 0. 045 2,14 
6 to 8 months 67 1% | Oud7 0.85} 0.040)  — 2, 066 
8 to 11 mon | 73 | 17] 0.16 0.85 0. 037 2' 035 
il to15 mo 82 | 1.8 | 0.14 | 0.89 | 0.032 2, 051 
19.50 20 MMONGUG ss cc ccccecuweceus i 85 1.9 0.12 | 0.88 | 0. 025 1, 966 
Growing fat swine: | 
go— | 
eee 50 | 2.1 | 0. 38 | 1.50 | 8, 496 
ti MERE. 2 5. ico cece nceness 100 | 3.4 | 0.50 | 2. 50 | 5, 580 
a OUD = Jovtcanscdcaweqecs | 125 | 3.9 | 0. 54 2. 96 | 6, 510 
BNO MINUIE «6 cwieenin cccousecns i70 4.6 | 0. 58 3.47 | 7, 533 
Sito ASANOAEUS Soscss ona 2scncen oe | 250 5.2] 0.62 4.05 | 8, 686 
| | a 


For an unwor ked OX 0 1, 000 j poul ds this sti wndard calls for 0.7 pound 
of digestible protein, 8 pounds of digestible carbohydrates, and 0.15 
pound of digestible fat, which would furnish 16,815 calories of heat 
and energy. When heavily worked the same ox sould require, accord- 
ing to the standard, food with three times as much protein and of 
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nearly twice the fuel value. A cow giving milk would require as much 
protein and nearly as much paisley and fat as the heavily- 
worked ox. <A ration furnishing the protein, fat, and carbohydrates in 
the right proportion is said to be a tba lanes - ration. If it contains 
too much carbohydrates and too little protein it is not well balanced. 
In addition’ to furnishing the requisite amounts of nutrients the food 
must have a certain bulk. This bulkiness is brought about by feeding 
a certain aaaaal of coarse fodder, which aids digestion and helps to 
keep the animal satisfied and healthy. The measure of the bulk is the 
amount of dry matter or organic matter in the ration. The dry matter 
js the solid or water-free portion of the food. The organic matter is 
the combustible portion—that is, the dry matter less the mineral mat- 
ter or ash. These two do not differ very widely from each other in 
most feeding stuffs. The standard calls for 24 pounds of organic mat- 
ter for a cow, but this may vary considerably without serious results. 
More latitude is allowable than in the case of any single nutrient. 


VALUE OF FEEDING STANDARDS, 


It should be borne in mind that a feeding standard is simply a con- 
cise statement of the results of experiments and observations. Hence 
its application is to the average conditions. No single fixed standard 
an be laid down for all conditions. It is intended simply as an aid to 
rational feeding, and must be used in connection with intelligent obser. 
vation on the part of the feeder. It has been claimed by some that the 
tandards of Wolff do not apply to our conditions, that they are too 


¥ 





high in protein. Asa rule they call for a somewhat larger amount of 
protein in proportion to the carbohydrates and fat than is given by many 
in this country, especially for aie cows. This fact 
has been brought out by statisties collected by the experiment stations 
of New York (State), Wisconsin, and Connecticut (Storrs). The Wis- 
consin Station collected the rations fed <7 128 | successful dairymen 





ful feeders 
iF 


and breeders in different parts of the United States and calculated the 
digestible nutrients in them. While the *y varied very widely, the aver- 
ge per day and per cow was found to be 24.51 pounds of dry matter, 
15 pounds of digestible protein, 15.27 pounds of digestible earbohy- 
drates, and 0.74 pound of digestible fat, with a fuel value of 31,250 
‘alories. The average of 16 rations fed in Conmentiaan as reporte d by 
the Connecticut Storrs Station, was 2.48 pounds of digestible protein, 
14.09 pounds of carbohydrates, and 0.94 pound of fat, witha fuel value 
of 34,800 calories. It is believed, however, that the standards proposed 
by Wolff are not very far from correct, and are the best we have at pres- 
ent. They have a value for farmers in indicating approximately the 
amounts of nutrients required under different conditions, and enabling 
them to make up rations. Experience will demonstrate to the dairy- 
man whether a ration as rich in protein as Wolff’s standard is best 
adapted to his conditions, or whether one containing the amount sug- 
gested by the Wisconsin Station is equally good. 
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CALCULATION OF RATIONS. 
The calculation of raticns with tle aid of the tables already given 
wili prove both interesting and profitable, for . will throw much light 
on the proper combinations of food for di liff rent purposes. At the same 





er 
time it promotes a spirit of inquiry and close observation on the part 
Uiiia U Ps Vested & NpPisiu a AY J wie V1UE VSL VALE VAR wd Preiy 
OL tne iarivel which 1S Oe Oi TLE TeQuisileS Of @ SUCCESSLUI isEdeE; 

? 4 e 


W olff’s standard od &@ GOW re 1,600 pounds ealls for 2.5 pounds of pro- 
’ pe p 


tein, 1: 12.5 a of carbohydrates, and 0.4 pound of fat, which would 
1 + 4 > . ' 4 ° } y ' } v 
fui Liisi mets sZ JAIOTIES OL uCdu. 4h seuss UI MU AUS Uy atcha Mamaia 


approxi rately these amounts of carbohydrates and fat, but as iliey 
serve practically the same purpose in nutrifion an excess of one may 
make up for a slight deficiency of the other. 

RATION FOR A DAIRY COW. 

Let us calculate the daily ration for a cow, assuming that the farmer 
has on hand clover hay, corn silage, corn meal, and wheat bran. From 
the table showing the amounts ef digestible nutrients (p. 7) we find 
that 100 pounds of clover hay furnishes 84.7 pounds of dry matter, 6.58 
pounds of protein, 35.35 pounds of carbohydrates, and 1.66 pounds of fat, 
equivalent to a fuel value of 84,995 calories. Twelve pounds would have 
10.16 pounds of dry matter, 0.79 pound of protein, 4.24 pounds of car. 
bohydrates, and 9.20 pound of fat, giving a fuel value of 10,199 calories, 
In the same way the amounts furnished by 20 pounds of corn silage, 
4 pounds of corn meal, and 4 pounds of wheat bran are found. ‘he 
result would be the following table: 


Method of calculating ration for dairy cow. 











| ; 

| d Total | Digesti- | pe car. | Digesti- Fuel 

| dry mat-| ble pro- I ' ; 

{ aa an bu ly biG lav. Vasu. 

| ter, =| tem. | @ratés. | | 
a I iiccsclaortdalshendeoeenins Namgpeetl a = —catdicaesittams nies 

j | | | 

| } , 4 

| is.| Pounds.| Pounds. | Oulories. 

! 
12 pounds of clover hay y| 4.24! 0. 20 10, 199 
20 pounds of c si L | 2.36 | 6.13 5, 148 
4 pounds of co 2.61 | 0.15 5. 921 
4 pouuds of w! j ii 4, 448 

Total | 10. 86 | 6.57 | 25, 709 

Wolff's standar | 19 ao | 0 40 2 590 





This ration is bel alow the stan dard, e especially in protei in. To furnish 
the protein needed without increasing the other nutrients too much, 
a feeding stuff quite rich in protein isneeded. The addition of 4 pounds 
of gluten feed would make the ration contain: 


Completed ration for dairy cow. 











| Total Dicesti- | Dig vesti- | | ; 
| dry mat-| ble pro- | ble per epg ie uel 
| ter. | tela. aration: 
——— eee ea ia ola vr aac eons 
| | ! i 
12 pounds clover hay, 20 pounds corn silage, 4 Pounds. | Pounds. Pounds. ; #.; Calories. 
pounds corn meal, and 4 pouncs wheat bran. ...| 21.28 | 1. 66 10. 86 | | 25, 709 
Speunds Gluten food. ... 0. cccsevcvvccccccssccssces | 3. 68 | 0. 82 | 1.75 | 6, 223 
PN a cece oa rererceei yes Eo pcan ee 24.97 | 2.48 ; 12-61 | 0.91 | 31, 982 
1 
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cts of food are to repair the waste of the body (or 
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: : *g- aaa a ta eo ‘al a 
considerably simplified by considering only the protein and the fuel 
4 
ae eehinee.s : aor cs Hh avanarnic aS! tia eeone 
Yuu, 1 iol Au dsadpbeiialigg GULULGU YS. , at Asi pit 9 & ippo: a the farmer 
ee . e344 +t otawar\ agnad +3: hy} r (Here 
ie2eGs WS ary Corn i 4cP (nov Stover), Food timotny hay (Herd’s 
{ ) la gr 1ixt ‘ dof equal parts of corn meal, wheat 
bran, and gluten meal, A ration might be made from these as follows: 
Ration per cow daily. 
Dry 1 . | Fuel 
j - J > te 
| matter. | Protein.) value, 


Pounds. | Pounds. | Calories. 
ee 8. 68 | 9. 30 9, 273 
=al 5. 78 | 0. 25 7, 156 
- 8. 40 | 6. 28 5, 921 
aol 3. 54 0. 48 4, 446 
Phaiiedls: hoe so oe se lecouduuseedaceeonuen vom 3. 62 1.02 6, 797 


33, 593 





eoerdent —t— 
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This ration is higher than the standard in fuel value, owing to rich- 
ness of the materials in carbohydrates and fat, and slightly lower in 
protein. The substitution of 1 pound of new-process linseed meal in 
1? 


C nonna aenrn + ‘ 17 7 swat‘ nonna 0 
pla eof 1 pound ¢ of ¢ the corn meal we ud give 0.21 pounc more protein, 


= 
h } } 9 rds aft 
which would make tho ration contain 2.54 pounds of pr otein. 


in calculating rations it is necessary to USe W eights rather than meas- 
ures, as the or and tables are made on the basis of weight. As 
the farmer measures the grain given it will be necessary to ascertain 
2 


y 
the relation iat : i eens caek hc dant tice cetera aan eh eae 
iG LQigviION VetwWeeL the amount to be Sivell wba itS Measure, 


RATION FOR STEERS, 


















A mon practice ia fattening steers in the South is to feed 15 to 
24 pounds of cotton-seed hulls and 6 to 8 pounds of cotton-seed meal. 
The nutrients contained in such mixtures are compared with the stand 

eee Vip on 
i iti ti tO 

Rations fed to steers in the South. 
J 
se = pat = = ies 
Dry | Digestibie | ~ Fuel 
matter. | protein | value 
| | 
a Peseta niece ence | a r 
20 pounds hulls and $ pounds cotton-seed | Pounds.| Pounds. | Pounds. | Pouads | Calories. 
Pee deacons se ane eae ee an 2. 30 | 7.18 | 1.09 | 22, 255 
20 pounds hulls and 8 pounds cotton-seed | t | | | 
a ; } 25.124 3. 04 7.514 1.85} 25, 308 
2% pounds huils and 6 pounds cotton-seed | | | j 
z ae mee aashns ; 26. 85 | 2.32 | 8.42 | 1.18 | 24, 874 
% pounds hulls and 8 pounds cotton-seed | | | i 
BUR Raster cacKcb os sseencedes beeantacennets 28. 68 | 3.06 | & 15 | 1.42 27, 927 
Wolff’s ata ndard: j 

birst period A ET Ee OOP 27. 00 | 2. 50 | 15. 00 0.50 | 34, 660 

Second period...... 26. 00 j 3. 60 14. 86 6.70 | 36, 062 

Third period .......- 25. 00 | 2.70 | 14. 80 0.60 | 35, 088 

| 
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The trouble with these rations is that they are all too nitrogenous, 


j. e., contain too much protein in proportion to the carbohydrates and s] 
fat. The hulls give bulk to the ration but do not furnish as much car- fii 


bohydrates and fat as is required of a coarse fodder when fed with 
so rich a feed as cotton-seed meal. The rations could be improved by 


substituting 2 pounds of corn meal in place of an equal amount of 

cotton-seed meal, or by substituting silage for a part of the hulls. The 
composition would then be: a 
10 
Ralions for steers in the South. 13 

a oe ee ee = j 

Dry Fuel Sta 
matter. va ae 





Pounds. | Pounds. | Calories. 
24.99 | 2.44 | 25, 215 





28. 





45 pounds huils, 15 pounds silage,6 pounds cotton-seed m 
and 2 pounds corn meal ..-..----------------+--2-+- 2222s eee eee 
p5 — 


et aM OCT SEN os clad a oie Sean cw pcan seein cc aedensiccien ans 24.73 | 2. 53 





| 
s hulls, 20 pounds silage, 6 pounds cotton-seed meal, | | | 





. ae o ‘ : 0 
The addition of 2 pounds more of corn meal to these rations se : 

<XT 1 “yy » 
make them better balanced. Whether cr not the use of corn meal will 


prove prefitable will depend largely upon the relative prices of cotton- ‘a 


seed meal, hulls, and corn. . 


1 


For other sections of the cot intry the following ration practically 

fulfills the requirements of the standard: oe 
y 

th 
Wi 
fue 


Calculating rations for steers. 
Dry Digestible | Fnel 
matter. protein. | value. 


ae: ad 
Pounds. | Calor 
10 pounds sh Le 0. 79 
5 pounds wl 0. 60 


| 

i 

4 
4 poun ds linseed mea al (n¢ proce | 3. | Pe ‘ ig 

10 pounds co ‘odd dry 5.5 : ’ 

3 pounds wheat straw , a ), a ha 
BM tek t er eertusucc rst nent Sea weesco alee ah tes rans asa enaens eae ~~ 87,14 is § 
' / 
ee ———— - — poi 
The 10 pounds of corn fodder may be replaced by 25 pounds of corn br: 


a. 
63: 






an 





silage without materially changing the composition of the ration. 
RATION FOR PIGS. 


As a result of experiments which have been in progress for several 
years at the Massachusetts Siate Station, the station recommends the 
following proportions of skim milk and corn meal, according to the 
weight of the pig: 

Pigs weighing 20 to 70 pounds, 2 ounces of corn meal per quart of skim milk. 

Pigs weighing 70 to 130 pounds, 4 cunces of corn meal per quart of skim milk. 

Pigs weighing 130 to 200 pounds, 6 ounces of corn meal per quart of skim milk. 
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The pigs are fed all they will eat up clean. A ration of 5 quarts of 
skim milk raised by setting and 20 ounces of corn meal for a pig in the 
first period, up to 70 pounds weight, would furnish approximately: 


Nutrients in ration for young pigs. 





















ls atible | 1. ears 
| Dry fs *© | Digestible Fuel 
matter rotein. } a ‘a | val 
j : . hydrates. | aa | = 
aac meen ee areal eee ee ieee = a 
ie Pounds. | Pounds Pounds. Pounds. | Calories, 
_e BUG Of Gite MIE 650652 o56scccnscwnsas | 0. 96 0.31 | 0.47; ° 0. 08 | 1, 805 
13 pounds 0. O4 | 1, 850 
| 0.12 | 3, 655 
. 50 3, 498 
| 





IN ea ceca Sanches er a Y j +. 
suttermilk might be used in place of skim milk, but pound fer pound 
not usually given quite as aiid results as s ian milk, 


STUFFS. 


F FEEDING 


ecting feeding stuffs for his stock the farmer will naturally be 

by the conditions of the market. The cost of feeding stuffs 
»y Other factors than the actual amounts of food materials 
hey contain; in deed, there often appears to be very little con 
nection between in mind that the protein is the 
most expensive in: r can make his selection with the 
aid of the tables showing the dis seeidin materials in 100 pounds. These 
will show him whether wheat at = cents per bushel is a cheaper feed 
than corn at 60 cents, and how gluten meal at $23 per ton compares 
with linseed meal at $27. In aaa comparisons only the protein and 
fuel val sarily be Of course, the special 
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lue need neces considered. 
adaptability and the reverse of some materials to different kinds of 
ount. 


animals will be taken into ace 
But another important consideration where fertilizers or manures 


have to be relied upon is the manurial value of a feeding stuff. This 
is shown by the nitrogen in the protein and the phosphoric acid and 
otash in the ash. Feeding stuffs difier widel us respect, wheat 
tasl tl h. Feeding stuffs dif ly in this respect, wheat 


bran and ecotton-seed meal having a high manurial value, while corn 
meal is relatively low. The value of the manure is largely determined 
by the character of the food given. If the manure is carefully pre- 
served a large proportion of the fertilizing constituents of the food are 
recovered in the manure, and go to enrich the land. This matter has 
been treated in a separate bulletin on barnyard manure.! 

Jt will be seen by referring to the table of feeding stuffs given above 
that hay from the leguminous crops—el overs, lupines, alfalfa, cowpea, 
etc.—contains about twice the quantity of digestible protein that hay 
from the grasses does. As a result they contain much more nitrogen 
- oe purposes, and they are also somewhat richer in potash 
rasses. The seeds of these plants (cowpea, soja bean, ete.) are 





1 Farmers’ Bulletin No. 21. 
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exceedingly rich in protein and can take the place of expensive com. 
mercial feeds. By growing and feeding more leguminous crops the 
amount of grain required is diminished, the value of the manure ig 
increased, and the soil is enriched in fertility. Further than this, it 







has been demonstrated within the last few years that leguminous crops 
43 7 eR | ® ser nart of +) ¢ Som the : ' } 
are avieé to aerive the 1arZer part C this ii itro gfeti from tulG GeulOos Pucre 





during their esrowth, requiring little manurine with nitrogenoy 
du ing meir growth, requiring ue Mmanurips Wln NnilrogeLous 
43 7 44 ation. and ft} 
t 3 etic i 









manures. They therefore enric! 












nitrogen which t 
o 





in the with 
farmer, besides esa the mechanic: al and ~ ysical condition of the 
soil.! 








ORIGIN OF BY-PRODUCTS USED AS FEEDING STUFFS. 





The by-products resulting in the manufacture of flour, glucose, starch, 
fermented liquors, etc., are extensively used for ee) purposes, and 





include many of us richest and most prized feeding stuffs. The man- 


ner in which these materials are produced will be bri ‘efly described. 


By-p roducts from Jfiouring mills.—In the modern processes of making 
flour from wheat the grain 1s subjected to successive crushings or grind. 
ings. After each of these the products are separated by screening and 
blowing into flour, middlings, and bran. The bran consists of the 
coarser parts of the husk, which are unfit for further grinding, with por- 
tions of the gluten layer. The middlings contain small particles of 
ens as admixtures. ‘These are separs ited, ¢ and go un der the name of 
shor The shorts contain ae fiber and ash than t he bran, although 
th are of similar origin—the outer coats of the grain. After clean- 
ing’, the middlings are “graded and reground to leas: 

By-products of similar nature result in the milling of rye, buckwheat, 
Tice, ete. 

He ominy chop, meal, and feed result in the manufacture of hominy, 
and contain the germ and coarser portions of the corn. 

By-products from glucose and starch factories.—These include so-called 
gluten meal, glucose meal, cream gluten, giuten flour, gluten feed, glu- 
cose feed, dried sugar feed or meal, maize fee ed, dried starch feed, and 
some other inaterials of similar nature. These are all obtained as 
by-products in the manufacture of starch and glucose from the starch 
of corn. The process followed and the treatment of the by products 
differs considerably in different factories, which accounts for the wide 
variation in their composition. 

The corn is soaked until it is swollen and soft, and is passed through 
the mill while wet, the hulls and germs of the corn being 1 ub bed off 
In some cases the ‘starch is se parated from this mass by means of run- 
ning water, and the wet residue is dried and sold as gluten feed. Th 
other cases the mass after grinding is bolted, the starch and gluten 
passing through while the husk and germ remai n behind. In some fac- 
tories the latter (husk an d germ) are dried and sold as eorn-germ feed, 
corn-germ meal, etc. In others the material is treated to extract the 
oil from the germ and then sold under the name of inaize feed. The 
material which passes the bolting cloth is treated to separate most of 
the starch, and the residue is sold as gluten meal, cream gluten, ete 
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1 See also Farmers’ Pulletin No. 16, Legummous s Crops for Green 1 Manuring and for 
Feeding, by the author of this bulletin. 
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The Chicago gluten meal, it is said, has had a part of the fat extracted 
from it. In some cases the gluten meal is mixed with the hulls and 
germs without the oil being extracted. This is said to be the case with 
Buitalo gluten feed. These materials should not be confused with 
“ grano gluten,” wheel h is a dried distillery refuse. 

The residues from these factories are freq uel itly sold in their wet 
condition, containing from 60 to 70 per cent of water, under the names 
wet sti rch feed, sugar feed, glucose feed, etc. These wet products 
must be used at once, as they ferment. The dried products from the 
same factory often vary considerably in composition from time to time. 
Owing to these variations and the fact that there is such a variety of 
names for these products that it is difficult to make any helpful classi- 
fication, the farmer can only be certain of what he is bnying when he 
buys on a guaraity of composition or from lots that have been analyzed. 

by-products from oil mills.—Of these the most common in this coun- 
try are the cotton-seed meal and linseed meal. Theo vil is expressed 

seed, and thei sidu is in the form of hard cakes called oil 

In Europe this cake is often sold as mate for feeding. In this 
country it is usually conned to aimeal, Formerly the hulls were not 
removed from the kernel, and the cake or meal was ‘then known-as unde- 
corticated, At present practically all of the cotton seed is decorticated. 

The composition of cotton-seed meal depends upon the composition 
of the seed and the completeness of the separation of the hulls and the 
expression of the oil. The composition of the hulls depends considera. 
bly upon the es ss Seer which the kernel and lint are removed. 
Usually more or less of the kernel adheres to the hulls, increasing the 
percentage of protein fad fat, Linseed meal, or oil meal, as it is often 
called, is the residue from the separation of oil from flax seed, and is 
distinguished as old process and new process. In the old process the 
oil is expressed. In the new process it is more thoroughly removed 
with the aid of solvents, hence the meal contains less fat. 

By-products from breweries and distilleries—In making malted liq- 
uors from grain (usually barley) the material is treated with malt, 
changing the starch of the grain to Sugar, ' which is then fermented, 
yielding alcohol. The residue of the grain is called brewers’ grains. 
As first obtained it is very wet, containing some 75 per cent of water. 
It is sometimes sold in this condition for immediate use, but when it is 
to be shipped away is dried, and can then be kept indefinitely. 

Malt sprouts, another vroduct from breweries, result in the prepara- 
tion of malt from barle v- The barley is sprouted to develop the prin- 
ciple of malt in the grain, and when the process has proceeded far 
enough it is checked psi the sprouts are broken off and sold for feed. 
The residue from making distilled liquors trom grain is known as dis- 
tillers’ grains, or “slump.” It is very watery. A cooked and dried 
distillery waste is sold under the name of grano gluten. 


PREPARATION OF FOOD FOR ANIMALS. 


One point upon which there seems to be much misconception is as to 
the inflnence of previous treatment of the food on its digestibility. 
Thus, for example, the effect of drying hay is not to lessen its digesti- 
bility, as is often believed. The soluble materials may be washed out 
if the hay is rained upon, and the tender parts may be lost in harvest- 
ing, but in ordinary haymaking the water of the grass is largely dried 
out without the digestibility of the constituents being materially affected. 

10886—No. 22 2 
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Hay stored for a long time, even when kept dry and not aliowed to 
heat, appears to lose a part of its value as food. Experiments have 
shown that rowen was less digestible after keeping over winter than 
when cut in the fall, even though there was no change in composition; 
and it was not as well relished by animals. 


COOKING AND STEAMING FOOD. 


There has been considerable misconception as to the value of cook. 
ing or steaming food for stock. Experiments abroad have indicated 
that cooking or steaming coarse or unpalatable food was yeep: 
not on account of making the food more nutritious, but in inducing the 
animals to eat larger quantities of it. Im fact it has been ane n for 
lupine hay and some other materials that the digestibility of certain 
of the food ingredients, notably the albuminoids, was diminished by 
steaming; and the cooking of potatoes, which was formerly believed 
advantageous, has been shown to be of no advant: age whatever in case 
of milch cows, although it was of some advantage to pigs. Juliug 
Kiihn, in his book on feeding, says: 

Unless large amounts of straw and coarse foods are to be fed and tho suppl; 
good hay and hoed crops is searce it will usually be more profitable to omi 
steaming. If tho reverse condition prevails steaming will be found a very : 
tageous means ef inducing the animals to eat sufiicie nily large g aaa of f the 
food. 

Ladd, while connected with the New York State Station, 
analyses of cooked and uncooked clover hay and corn meal paid 
minations of the digestibility of a same. These showed that 
percentage of albuminoids and fat and the relative Spenlneny « of the 
albuminoids were more or less - inished by cooking. The experi 
ments made by our experiment stations in preparing food have 
mostly with pigs. At least thirteen separate series of experiments in 
different parts of this country have been reported on the value of cook- 
ing orsteaming food for pigs. In these cooked or steamed barley meal, 
corn meal, aud shorts; whole corn; whole corn and shorts; peas, corn 
and oat meal; potatoes, and a mixture of peas, barley, ial rye bay 
been compared with the same foods uncooked (and u: sually y dry). In 
ten of these trials there has not only been no gain from cooking, but there 
has been a positive loss, i. c., the amount of food required to produce a 
pound of gain was larger when the food was cooked than when it was 
fed raw, and in some cases the difference has been considerable. In the 
three exceptional cases there was either no gain at all or only very slight 
= from cooking or steaming, amounting to 2 per cent in one case. 

Experiments in feeding steamed cotton seed to cows are soperted by 
the Mississippi Station. The station concludes from three years’ work 
that “‘the milk and butter from cows fed on steamed cotton seed cost 
less than that from cows fed on raw cotton seed and but little more 
than one-half as much as that from cows fed on cotton-seed meal. The 
butter from steamed cotton-seed is superior in quality to that from 
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either raw seed or cotton-seed meal.” The Texas Station finds it 
advantageous to boil cotton seed for steers. 


MOISTENING AND SOAKING FOOD. 

Three stations havereported comparisons of dry with wet or soaked 
food fer pigs. The food consisted of shelled corn in one case, of a mix- 
ture of corn meal and shorts in another, and of a mixture of corn 
meal, shorts, and linseed mealin athird. In every case the pigs ate 
more of the wet food and made larger gains onit. The additional gain 
was usually due to the larger amount of food eaten when moistened or 
soaked. The Kansas Station has just reported an experimentin soak- 
ing corn for steers. The shelled corn for one lot (5 steers) was soaked 
until it began to soften, and that for the other lot (5 steers) was fed dry. 
From November 7 to April 6 the lot on soaked corn ate 232 bushels of 
corn and gained 1,632 pounds, while the other lot ate 290 bushels of 
corn and gained only 1,468 pounds—a difference of 164 pounds. Owing 
to their better condition the steers fed soaked corn brought a higher 
price, giving a balance of $25.50 in favor of § The conclusion 
is that it will pay to soak corn for steers if if can 7 a ¢ lone for 6 cents a 
bushel. Soaking wheat for pigs is quite generally recommended. 


CUTTING COARSE FODDER. 


The Maine Station compared the value of chopped and unchopped 
hay for cows, and found no evidence that the chopping had any effect. 
Cutting corn stover was found advantageous at the Wisconsin Station. 
The Indiana Station found that steers made better gains on cut than 
on uneut clover hay. In reference to cutting coarse fodder Professor 


ays: 


e should be a good feed cutter on every dairy farm, useful for silo filling in 
the fall and for chafiing feed in the winter. All cornstalks should be put through 
this machine, for then they are in better condition for feeding, and the coarser por- 
tions left nneaten are in good form for bedding and the manure heap. Long corn- 
in the feeding manger, worthless for bedding, and troublesome 


stalks are a nuisance t} 


in the manure pile. Many farmers find difficulty in feeding cut cornstalks, since 
sometimes the cows refuse to eat them. In a few cases we have found that the 
sharp ends of the corastalks, when cut certain lengths, injure the mouths ef the 
cows. Where they are not well eaten tho causo is often due to overfeeding, or 
voring to have the cows live on too limited a variety of foods, Keep the man- 
clean and feed he cut fodder with care, ona usually very littl will be left 
and that oaly the coarsest portion. Experiments at the Wisconsin Station 


show that with the varieties of corn raised there much more of the cut stalks will 


be eaten than if fed uncut under the same conditions. 


FEEDING FOR FAT AND FOR LEAN. 


The theory has been advanced that the relative production of fat and 
lean meat can be largely influenced by feeding. Experiments bearing 
on this question have been mainly with pigs, but two are reported with 
cattle. At the Missouri Agricultural College Professor Sanborn fed 
calves on a ration containing different proportions of protein (nitroge- 
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nous material). The nutritive ratio (ratio of protein to carbohydrates 
and fat) of the food of one lot was 1 to 2.4 (narrow) and of the other lot 
1to5.5. Both lots gained practically the same amount in weight, but 
the character of the growth was quite different. There was nearly 
one-fourth more fat on the intestinal and vital organs of the lot on the 


wider ration (1 to 5.5) than in the case of the other lot. ‘The meat 


4 
7 


of lot I (ratio 1 to 2,4) was distine tly more fibrous in character and 
showed a denser fiber without the light streaking of fat.” 
The New York State Station compared rations with a wide nutritive 
io ( I us) and a narrow ratio (nitrogenous), the difference 
propertion of protein being brought about by substituting a part 
of the corn meal in the carbonaceous rations with cotton-seed meal, 
linseed fed the 
. r. brig] ter 


meat of animals fed on the ear- 


in the pre sortion of fat and lean.’ Line 
bonaceous rations (corn 1 largely) was thought to be “much the 


tenderer and sweeter.” 

Recent experiments in feeding steers at the Kansas Station have 
shown the value and the etfect of a nitrogenous ration for this purpose 
as compared with one composed largely of corn. The meat from the 
lot fed the mere nitrogenous ration brought a higher price. 

Experiments by Professor Sanborn at the Missouri Agricultural Col- 
lege in 1884, 1885, and 1886 strongly indicated that the character of the 
food influenced the character of the pork produced, and that such nitro- 
genous foods as shorts, middlings, and dried blood, as compared with 
corn meal fed alone, tended to increase the — of lean pork to 
fat. The matter was taken up by Professor Henry, of Wisconsin, in 
1886, and by several others later. His experiments all corroborate Pro- 
fessor Sanborn’s work. Pigs fed shorts, bran, skim milk, or dried 
blood produced a larger proportion of lean pork than those fed corn 
alone. 

In. discussing his four years’ experiment, Professor Henry says: 


We feel warranted in maintaining that the d of food supplied to young grow- 
ing pigs has a very i r 3; the foods rich in protein 
tend to build up 
and fully developed internal org 
they have obtained a good start, tends to dwarf the animal in size and prematurely 

ps for other 


strong muscular frames and large individuals, with ample blood 


at excessive corn feeding of pigs, even after 


fatten it; that, owing to the larger amount of ash contained, and pe 
causes, pigs receiv ing the usual nitré genous foods have stror iger bones than those 


fed on c TR; and that the bones of pig 
matter. * * * After the pigs have reached the ageof seven or eight months there 


is far less necessity for wlisiete nous eid and the cheape a gains can be made with 


least mineral 


corn. 

Taken inconnection with the testimony of butchers and pork packers, 
that the demand for fat beef and fat pork is decreasing, these facts 
are of considerable importance to feeders. 
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WHEAT AS A FOOD FOR ANIMALS. 


The low price of wheat which has recently prevailed has led to its 
use to a considerable extent as a food for growing and fattening animals, 
Until recently there has been little or no literature on wheat feeding, 
because the'price of wheat has usually been such as to discourage its 
use aS an animal food. But the experience of the last two years has 
furnished abundant evidence of the high value of wheat as a feed for 
all kinds of stock. Farmers in the West have ied it extensively and 
with almost universal satisfaction, financially and otherwise. It is 
estimated that up to November i, 1894, upward of 40,600,000 bushels 
of wheat had been fed by the farmers of the United States. In Kansas 

lone over 4,059,000 bushels, or 164 per cent of the total crop of 1893, 
fed to farm animals, it has been fed satisfactorily to pigs from 
the Weaning stage until they were fattened ior the market; to colts, to 
work horses and trotters, to calves, to steers, to lambs and sheep, and to 
milch cows. It has proved itself to be the best single grain for stock, 
all things conside red, and the cheapest at current prices. There is 
1 reason for ti r its composition shows it to be the richest of all 
eal grains. One hundred pounds of wheat furnishes more real 
nutriment than a similar amount of any other grain. The table on 
page 7 shows that 100 pounds of corn contains about 8 pounds of diges- 
tible packer, barley 8.09 pounds, oats 9.25 pounds, and rye 9.12 pounds, 
while 160 pounds of wheat contains 10.23 pounds of digestible protein. 
The amounts of digestible nutrients in a bushel of 56 pounds of corn 
and in one of 60 pounds of wheat are shown in the following table: 


_— 


Nutrients in a bushel of corn and of wheat. 


Dig 
tible | Diges tible Digestible| Fuel, 


DO ; S 
hydrates. fat. value. 


| Dry mat-| Diges 
| ter. protein. 
—| = 
| Pounds.| Pounds. Pounds. Pounds. | Calories. 
56 pounds of Corn. ........ccccccocee tduawien | 49. 90 4. 37. 34 | 2. 40 87, 827 
60 pounds of wheat 7 6. 53 | 1.01 | 92, 909 
| 


At equal prices the wheat is considerably the cheaper feed. When, 
60 pounds of wheat sells for less than 56 pounds of corn 
+ stiy 


wheat is apparent. Wheat is especially adapted to 


young growing animals which have muscle and bone to form, owing to 
its richnessin protein. It also contains more ash than corn. Professor 
Henry places the value of wheat for growing animals at from a tenth 
to a quarter more than corn, and this is borne out by the above figures, 
As to the effect of wheat on the health of animals, Dr. Salmon says: 
There are certain points to be borne in mind when one is commencing to feed 
wheat, Our domesticated animals are all very fond of it, but are not accustomed 
eating it. Precautions should consequently be observed to prevent accidents and 
a86 from its use, Itis a matter of common observation that when full-fed horses 
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are alicia from old to new oats they are liable to attacks of indigestion, colic, and 
founder. If such results follow the change from old to new oats, how much mere 
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likely are they to follow a radical change, such as that from oats to wheat? For 
this reason wheat should at first be fed in small quantities. It should, when pos- 
sible, be mixed with some other grain, and care should be taken to prevent any one 
animal from getting more than the quantity intended for it. 

These ¥ precautions are especially necessary when wheat is fed to horses, as these 

are peculiarly liable to colic and other disturbances of the digestive organs, 
Ee canentad or followed by laminitis. Cattle, sheep, and hogs frequently crowd 
each other from the feeding troughs, in which case some individuals obtain more 
than their share, and may bring on serious or fatal attacks of indigestion. 

To guard against danger from indigestion and to utilize wheat to the 
best advantage it should be fed with other grains, The hard hu: 
inclosing the oat kernel helps to lighten it up in the stomach and make 
it one of the safest grains for eee With wheat, on the other hand, 
more precaution is necessary. For horses, cattle, and pigs wheat 
should be coarsely ground or soaked for twelve to sixteen hours, perhaps 
more, or boiled; for sheep it may be fed whole. An English authority 
on fe eding has sean whole wheat the cheapest feed for sheep. pe 
estimates wheat fed to lambs about ten months old as worth about 76 
cents per bushel. The Indiana Station realized 77 cents per bushel for 
wheat fed to sheep. 

A Western farmer who has fed about 2,600 bushels of wheat the past 
two years, and is still continuing its use, reports that he never feeds 
wheat alone, but mixes equal parts (by bulk ) of coarsely ground wheat 
and bran, or of wheat, bran, and oats. These mixtures he feeds to 
horses, milch cows, lambs, calves, and pigs with perfect success. They 
are fed dry to all except the pigs, fer which they are soaked for forty- 
eight hours. 

For young pigs wheat may be fed with a little corn with good results, 
increasing the proportion of corn as the pigs grow, the corn predominat- 
ing during the final fattening period. Onc farmer reports feeding young 
pigs stili with the sow on soaked wheat during weaning with excel- 
lent gains. It would be difficult to find a better food for young pigs 
and shoats than 2 parts (by y weight) of wheat, 2 parts of corn, and 1 
of shorts, or equal parts of wheat, corn, and shorts. These mixtures 
will prove more satisfactory than ae alone, although hogs on 
clover pasture have been fed whole wheat dry without injury and 
made a gain of 14 pounds per bushel of wheat. In feeding whole 
wheat either dry or soaked to pigs there is danger that considerable 
will pass through the animal undigested. Where pigs are allowed to 
bolt the food the wheat is not sufficiently chewed. The ground wheat 
may be mixed with corn and shorts and made into a slop. Some have 
taken the trouble to grind and then soak the wheat for hogs, and are 
of opinion that it pays. With hogs at 44 cents, wheat fed in this way 
brought 684 cents per bushel. The amount of pork made per bushel of 
wheat varies all the way from 10 to 20 pounds. From 12 to 15 pounds 
is probably all that should be expected, and with pork at 5 cents the 
wheat will be disposed of to better advantage than selling at 50 cents 
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a bushel. Farmers report getting all the way from 55 to 70 cents per 
bushel for wheat fed to pigs. 

In experiments at the Oregon Experiment Station 134 pounds of 
pork was made for each bushel of wheat. A mixture of equal weights 
of chopped,wheat and oats gave a pound of pork for 4.8 pounds of 
food. At the South Dakota Station spring wheat of rather poor 
qu ality fed alone to pigs brought 55.8 cents per bushel when fed 


whole, and 58.4 cents when fed ground. On ground wheat 4.81 pounds 
and on whole wheat 4.91 pounds of wheat were eaten per pound of 
gain. The pork made on cad wheat was about the same quality 
as that made on corn and — te that made on either whole wheat, 
ield yen s,or mixed food. T s had access to salt and hard-wood 
i The Nhioaants Station has fed wheat, corn, and a 
sround, to hogs with good results, the mixture 
id wheat showing the best gains for the 

food eaten 

In Canada Professor Robertson found that frozen wheat fed to pigs, 
between 61 and 145 pounds in weight, gave an average increase of 15.46 
pounds per bushel. With heavier fattening hogs, from 9 to 11 pounds 
of gain was made per bushel of wheat. With pigs bringing 5 cents per 
pound, 73 cents per bushel was realized for the frozen wheat in the 
first « case, and 43 cents in the last. He reeemmends that when wheat 
is fed unground it be soaked for twenty-four hours. 

If care is exercised steers can be fed almost exclusively on wheat. 
In that case - should be rolied ¢ ished and fed with a little bran or 
on moistened ent hay. here, as elsewhere, if is more advisable to 
feed wheat with some other grai Fed ground and mixed with corn 
it has given good resuits. The experimental farm at Manitoba reports 
a trial of feeding frozen wheat to 2-year-old steers. The wheat 
cracked and fed with wheat straw or straw and ot The wheat 

». 3 quality, but it gave a return of 56 cents per bushel with 


} 
' 


was No 
beef at 4 cents. 

> horses wheat should be coarsely ground and fed on moistened 
ie alone or with bran. 

For cows it is recommended to crush or coarsely grind wheat and 
feed it mixed with bran. A ration often recommended is 6 to 8 pounds 
of bran and 6 pounds of wheat. Such aration, with coarse fodders, 
would give: 


Ration per cow daily. 
Dry | Digestiblo Fuel 
matter. i _——— value. 





——|;——— 


Pounds. Pounds. Calories. 
8.34 


10 pounds rowen hay (second cut) . 3 0.72 9, 664 
20 pounds silage b 0.11 5, 943 
CGM DOM nn ca cansicw stance ‘ 5. < 0.72 6, 668 


WOMEN WMDEE oa nccicsdcedcourcctensansdsiciéesaesegauteaaredeenens .§ 0. 62 9, 291 


sin linha 


2.17 31, 506 
Standard ration 24. 2.50 29, 588 
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The substitution of 1 pound of linseed meal for 1 pound of the wheat 
would bring this ration nearer the standard. Farmers have reported 
good results with a mixture of equal parts of bran and wheat. It gave 
good results at the Ontario Agricultural College, and better than wheat 
alone. Ifthe coarse fodders mentioned above are uct at hand, the ration 


may be varied by feeding 5 pounds of mixed hay, 10 pounds of dry 
corn fodder, the amounts of bran and wheat mentioned above, and 2 
pounds of cotton-seed meal or 3 pounds of gluten meal 

Low-grade wheat flour is often a cheaper ] 


This Sour contains the germ ¢ f the whe 

colored, but also enriches it considerab); 

the same way as ground or crushed whe: 
With the present low price of wheat 1 

feeding all wheat wl ich will ji 

sell only the first qui lity wheat. 


rather than sold at an inferio: 


APPENDIX 


In the following tables the composition of a large number of feeding 
stuffs in common use is given from American sources, previous tables 
being revised for this purpose. Not only are the average 8 given but 
also the highest and lowest result found for each ingredient in the 
various materials, That is, in the case of the minimum and maximum, 
the figures given do not represent the results of single analyses, but 
are the highest and lowest results which have been found in the ease 
of each ingredient. They : given to show the limits within which 
each ingredient has been found to vary. 


Composiiion of feeding stuff: 
posit if feeding stuffs. 
Nitrevei 
fre 
extract. | 


GREEN FODDER, 


Corn fodder: ! 
Flint varieties— 
Minimum 
Maximum 
Average 
Flint v arieties cut after kernels had 
glazed— 
Minimum 
Maximu 


Dent varieties cut after kernels had | 
glazed 
Minimum 59.5 
Maximum.... | 80.7 
Average . | 73.4 
Sweet varieties 
Minimum 69.3 | 
Maximum 92.9 | 19.4 


| 
Average 79.1 | | 12.8 | 


1Corn fodder is the entire plant, usually a thickly ial crop. Corn stover is what is left after 
the cars are harvested. 
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Composition of feeding stuffs—Continued. 


| ! [a : See Soe | 
{ 


| 
Water. Ash. 


\Nitrogen-! 
Pro- | yiner.| free 


tein. 
” extract. 


Gorn fodder 
Aili Vari 
Mir 


Maxi: 


Serradella, 
Ain 
Maxin 
A er £ 

Vpea: 

Minimum 
Maximum 1 
4.1 


1 Herd’s grass of Pennsylvania. 4June grass. 
2 Meadow oat grass. 5 Swedish clover. 
* Herd’s grass of New England and New York. *Lucern, 
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Composition of feeding stuffs—Continued. 


GREEN FODDER 
Soja bean 
Mini 
May 


So rghum | si 
Minimu 


Av 
Red clover s 
Minir 
Maxir 
Avera 
Soja bean 
Avi 


ae crage.. 
Field pea 
Average 
Silage of mixture 
soja bean vines, a 


HAY AND DRY CX 


Corn _ der,! field cx 


80.9 | 


26.7 


76. 6 | 


erage 50.9 


Com s sti tall 5, 2m cured: 
‘imun wees ececvcsvesconecceccseoce ° 


ae > 
Corn stover,? field cured: 
Minimum 
DET on ccasccaduaiavaes cicnteweedee© 


Average 
Hay from: 


Ma iximum 
Average .... 
Timothy,‘ all ana 
Minimum ... 
Maximum 
Average 
Timothy, cut in full bloom— 
Minimum 
Maximum 
Average 


1Entire plant. — 
2 What is left after the ears are harvested. 


mrs 
Sm 
toe 


ne 
i | 


ovo 
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Nitrogen- 
free 
extract. 


Pro- 
tein. 





50.1 | 
69.8 | 
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* Herd's grass of Pennsylvania. by 
*Herd's grass of New England and Now York. 
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Composition of feeding stuffs—Continued. 
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| Water. 


y cut soon after bloom— 
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aximum .. 
Average. ... 
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Maximum .... 
Average.. 
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Composition of feeding stuffe—Continued. 


HAY AND DRY COARSE 


Ha) 


Aitaita 


Minimum 


Minimum 


Maximum... 


Mi 
AVOlEIO - in os oxen cess i 
Peanut vines (without nuts)— 
Minimum . 
Maximum 
A verave 
Soja-be 


Rye straw: 
Minimum 
Maximum 
AX 

Oat straw: 
Minimum 
Maximum 
Average 

Buckwheat strz 
Minimum 
Maximum 
Average 


ROOTS AND TUBERS. 

Potatoes: 

Minimum 

Maximum... 

Ave 
Sweet potatoes: 

Minimuio 

Maximt 


Sugar 
Minimum 
Maximum 
Average 

Mangel-wurzels 
Minimu . 
Maximiun . 
Avera 

Turnip : 
Minimum 
Maximum... 


Ruta-bagas: 
BRANT cern cceccncen ase . 
Maximum .. 


| Nitrogen-| 


Fiber. | free 
| extract. 


Pro- 


sh. : 
A tein. 


99.9 | 


9.1 | 
11.7 | 
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Composition of feeding stuf’s—Continued. 
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ROOTS AND TUBERS--continued. 


Corn kerael: 
Deut, all analyses— 
Minimum 


Maximum 
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Rye: 
Minim 
Maxin 
Average 
heat, spring varieties: 


BB Oo he 


= @ co 


Wheat, all varieties: 


Maximum 
Aver: 
hice: 
ey 
falbDimum 
Ae 
Maximum 


$0 90 


. 


wm & vo hm © 





eos 


oo 
we ce 


Buckwheat: 


Bor 


Cwse 
So RON 


RO no 


ed (whole): 
Minimum 
Meximrm 


Woon 
©... 
mS terre 


toon 
Kom Grr 


Average 
Cotton sead, who 
Minimum 
Moayvimum 


_ 
on Ss 
nue 
™ oo 


t 


e 5 
Seo B10 CRG 2m 2 
Sao Bao Wew 


Sm» po 


eo 
oh 
: 
= 
Qo 
° 


PN aecsexrrnmnicnasbessivinceaeh 





30 


Composition of feeding stuffs—Continued. 


Tate | Biho 
Water.| Ash. tain, Fiber. 


| Pro- 
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GRAINS AND OTHER SEE 


Cotton-secd kernels (without hulls): 
Minn 
Me 
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ofa 
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Horse bean 
Soja bean: 
INI Lona dacicwmeeormsdbaieat'es ais 
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Corn meal: 
Minimu 
Maxim 
Average .. 

Corn and col 
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0 50 
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U. 8. DEPARTMENT OF AGRICULTURE, 
OFFICE OF EXPERIMENT STATIONS, 
Washington, D. C., November 12, 1897. 
Str: I have the honor to transmit herewith for publication as a Farmers’ Bulletin 
an article on the feeding of farm animals, prepared under my direction by E. W, 
Allen, Ph. D., assistant director of this Office. In this article the attempt has been 
made to make a clear and concise explanation of the principles on which the sue- 
cessful feeding of farm animals is based. These principles have been established by 
feeding experiments and other investigations at experiment stations and similar 
institutions in Europe and America, combined with observations of the practice of 
successful feeders. The present bulletin has been confined to a statement of the gen- 
eral principles of feeding with the expectation that hereafter it may be possible to 
discuss the application of these principles to different kinds of farm animals in other 
publications of this series. 
In revising the bulletin slight changes have been made on the basis of more recent 
information. 
Respectfully, &. C. TRUE, 
Director. 
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THE FEEDING OF FARM ANIMALS. 


PRINCIPLES OF FEEDING. 


The feeding of farm animals, like the use of fertilizers for crops, rests 
upon well-defined principles. Our knowledge of these principles has 
been derived from the studies of the chemist and the animal physiolo- 
gist on the composition and functions of food and the way it is utilized 
after itis eaten. These studies have shown that the materials of the 
body are continually breaking down and being consumed, and that to 
keep the animal in a healthy and vigorous condition there must be a 
constant supply of new material. If this is lacking, or is insufficient, 
hunger and finally death result. To keep up this supply is one of the 
chief functions of food, but in addition to this the food maintains the 
heat of the body and at the same time furnishes the force or energy 
which enables the animal to move the muscles and do work and also to 
perform the necessary functions of the body. In furnishing heat and 
energy the food may be said to serve as fuel. If, in addition to repair- 
ing the wastes of the system and furnishing it with heat and energy, 
growth is to be made, as in the case of immature animals, or milk 
secreted, an additional supply of food is required. To supply food in 
the right proportion to meet the various requirements of the animal 


without a waste of food nutrients constitutes scientific feeding. It is — 


by carefully studying the composition of feeding stuffs, the proportion 
in which they are digested by different animals and under different 
conditions, and the requirement of animals for the various food nutri- 
ents when at rest, at work, giving milk, producing wool, mutton, beef, 
pork, ete., that the principles of feeding have been worked out. In 
applying these principles in practice the cost of different feeding stuffs 
must be taken into account. 


COMPOSITION OF THE ANIMAL BODY. 


The animal body is made up mainly of four classes of substances— 
water, ash or mineral ingredients, fat, and nitrogenous matters. The 
proportion in which these four classes of substances occur depends upon 
the age of the animal, treatment, purpose for which it is kept, ete. 

Water constitutes from 40 to 60 per cent of the body and is an essen- 
tial part. From 2 to 5 per cent of the weight of the body is ash. This 
occurs mainly in the bones. The fat varies greatly with the condition 
of the animal, but seldom falls below 6 per cent or rises above 30 per 


cent. The nitrogenous materials or protein includes all of the materials 
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containing nitrogen; all those outside this group are free from nitro- 
gen, or non-nitrogenous. The nitrogen referred to here is the same as 
that mentioned in connection with fertilizers, and is the element which 
constitutes about four-fifths of the atmosphere. It occurs in plants 
and animals in various compounds grouped under the general name of 
protein. Lean meat, white of the egg, and casein of milk (curd) are 
familiar forms of protein. The flesh, skin, bones, muscles, internal 
organs, brain, and nerves—in short, all of the working machinery of 
the body—are composed very largely of protein. The albuminoids are 
a class of compounds included under protein. 


COMPOSITION OF FEEDING STUFFS. 


The food of herbivorous animals contains the same four groups of 
substances found in the body, viz, water, ash, protein (nitrogenous 
materials), and fat; and in addition to these a class of materials called 
carbohydrates, defined below. 


Water.— However dry a feeding stuff may appear to be—whether hay, 
coarse fodder, grain, or meal—it always contains a considerable amount 
of water which can be driven out by heat. The amount may be only 
from 8 to 15 pounds per 100 pounds of material, as in hay, straw, or 
grain, but in corn fodder and silage it amounts to nearly 80 pounds, and 
in some roots to 90 pounds. This water, although it may add to the 
palatability of a food, is of no more benefit to the animal than water 
which it drinks, and from which the chief supply is derived. For this 
reason, and because the proportion of water varies very widely, compar- 
isons of different kinds of foods are usually made on a dry or water- 
free basis which shows the percentage of food ingredients in the dry 
matter. 

Ash is what is left when the combustible part of a feeding stuff is 
burned away. It consists chiefly of lime, magnesia, potash, soda, iron, 
chlorine, and carbonic, sulphuric, and phosphoric acids, and is used 
largely in making bones. From the ash constituents of the food the 
animal selects those which it needs and the rest is voided in the manure, 
As a general rule rations composed of a variety of nutritious foods con- 
tain sufficient ash to supply the requirements of the body. Corn, how- 
ever, is poor in ash, and when fed extensively may need to have added 
to it additional ash material, as wood ashes, charcoal, or bone meal. 

Fat, or the materials dissolved from a feeding stuff by ether, includes, 
besides real fats, wax, the green coloring matter of plants, etc. For 
this reason the ether extract is usually designated crude fat. The fat 
of food is either stored up in the body as fat or burned to furnish heat 
and energy. 

Carbohydrates are usually divided into two groups, nitrogen-free 
extract, including starch, sugar, gums, and the like, and cellulose or 
fiber, the essential constituent of the walls of vegetable cells. Cot 
ton fiber and wood pulp are nearly pure cellulose. Coarse fodders, like 
hay and straw, contain a large proportion of fiber, while most grains con- 
tain little fiber, but are rich in starch, sugar, etc. (nitrogen-free extract). 
The carbohydrates form the largest part of all vegetable foods. They 
are not permanently stored up as such in the animal body, but are 
either stored up as fat or burned in the system to produce heat and 
energy. They are one of the principal sources of animal fat. 
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Protein (or nitrogenous materials) is the name of a group of mate- 
rials containing nitrogen. All other constituents of feeding stuffs, the 
ash, fat, and carbohydrates, are non-nitrogenous or free from nitrogen. 
Protein materials are often designated as “flesh formers,” because they 
furnish the materials for the lean flesh; but they also enter largely into 
the composition of blood, skin, muscles, tendons, nerves, hair, horns, 
wool, and the casein and albumen of milk, ete. For the formation of 
these materials protein is absolutely indispensable. No substances free 
from nitrogen can be worked over into protein, or fill the place of pro- 
tein. It is, then, absolutely necessary for an animal to be provided 
with a certain amount of protein in order to grow or maintain exist- 
ence. Under certain conditions it is believed protein may be a source 
of fat in the body; and finally it may be burned, like the carbohydrates 
and fat, yielding heat and energy. 

The sources of heat and energy in the animal, then, are the protein, 
fat, and carbohydrates of the food and the fat and protein of the body, 
for the fat and protein of the body may be burned like that in the 
food. The value of the fat for producing heat is nearly two and a half 
times that of carbohydrates or protein. The sources of fat in the body 
are the fat, carbohydrates, and, probably, the protein of the food; and 
the exclusive source of protein in the body is the protein in the food. 
These groups of food materials are termed nutrients, as they furnish 
the nutriment of the body. 

The composition of feeding stuffs, or the proportion in which the 
nutrients occur, is determined by chemical analysis. A large number 
of analyses of American feeding stuffs have been made. These analyses 
have been compiled, and are summarized in the tables given at the end 
of this bulletin. These tables show the average composition of a large 
number of feeding stuffs in common use, together with the limits within 
which the composition has been found to vary. These maximum, min- 
mum, and average results are given for the foods as they are fed (green 
or dry). The carbohydrates have here been divided into the two groups 
mentioned above, viz, fiber and nitrogen-free extract, as they are 
determined separately. The sum of the two gives the total carbohy- 
drates. In the last column of these tables is stated the total number 
of analyses from which the average was obtained. The probable accu- 
racy of the average increases with the number of analyses on which it 
is based. 

These tables show how great are the differences in composition 
between different kinds of feeding stuffs. Take the case of protein, for 
instance. In straw this varies from 3 to 4 per cent; in hay of grasses 
from 6 to 8 per cent; in hay of clovers, cowpeas, and the like from 12 
to 16 per cent; in grains from 104 to 124 per cent; and in by-products 
it reaches 33 per cent in linseed meal, 42 per cent in cotton-seed meal, 
and 474 per cent in peanut meal. Protein, like its counterpart, the 
nitrogen in fertilizers, is the most expensive element, and a consider- 
able amount of it is absolutely essential to growth. The tables will 
aid in the selection of the cheapest sources of food materials. 
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DIGESTIBILITY OF FEEDING STUFFS. 


The tables just referred to give the total amounts of nutrients found 
by analysis in different feeding stuffs. But only a portion of these 
amounts is of direct use to the animal, i. e., only that digested. A part 
of the food is dissolved and otherwise altered by the juices of the mouth, 
stomach, and intestines, absorbed from the alimentary canal, and in the 
form of chyle passes into the blood and finally serves to nourish and 
sustain the body. This portion is said to be digested and assimilated, 
and from it alone the animalis nourished. The other portion, the part 
not digested, passes on through the body and is excreted as manure. 

As the rates of digestibility are not constant for different foods, and 
as only the digestible portion is of any nutritive use to the animal, it 
is essential to know in the case of each feeding stuff what part of its 
protein, fat, and carbohydrates (the total quantity of which is shown 
by analysis) is actually digested by the animal. This is determined 
by digestion experiments with animals, and to secure approximately 
accurate figures the trials are repeated with a large number of animals 
and under various conditions. The figures obtained represent the 
percentages of the nutrients digested and are called digestion coef- 
ficients. 

In the case of wheat straw, for instance, on an average 23.4 per cent 
of the protein which it contains, 35.6 per cent of the fat, 55.5 per cent 
of the fiber, and 38.7 per cent of the nitrogen-free extract, is digested 
by cows. The table of composition shows wheat straw to average 3.4 
per cent of protein, or 3.4 pounds of protein in 100 pounds of straw. 
As only 23.43 per cent of this is digestible, 100 pounds of straw would 
contain only 0.8 pound of digestible protein. The remaining 2.6 pounds 
of protein are voided and do not aid in nourishing the animal. The 
amounts of digestible fat and carbohydrates (fiber and nitrogen-free 
extract) are calculated in a similar way. The digestibility of such 
coarse fodders as straw, coarse hay, etc., is relatively low. The diges. 
tibility, like the composition, varies for the same kind of feeding stuff 
grown under different conditions and fed to different animals. 


AMOUNTS OF DIGESTIBLE NUTRIENTS IN DIFFERENT FEEDING STUFFS. 


To simplify matters for the farmer, calculations have been made of 
the amounts of digestible protein, fat, and carbohydrates contained in 
100 pounds each of a large number of more commonly used feeding 
stuffs. As has been fully explained above, they are derived from 
averages of composition and of digestibility, both of which are subject 
to considerable variation. In calculating them American analyses and 
digestion coefficients found in American experiments were used as far . 
as possible. They are the figures which the farmer has to consult to 
find the food value of a material in selecting his feeding stuffs or 
making up a ration. 








7 


Dry matter and digestible food ingredients in 100 pounds of feeding stuffs. 











































































Feeding stuff. ue r, | Protein. ucatene Fat. = 
Green fodder: Pounds.| Pounds. | Pounds. | Pounds. | Calories. 
Corn fodder! (average of all varieties) ........- 20.7 1.10 12. 08 0. 37 26, 076 
AYO BOOP ccna occ cseceveanvareasacadesconens 23.4 2. 05 14.11 0.44 31, 914 
OORT cctc trac deiaxeddssaentntenawerewnna 37.8 2. 69 22. 66 1.04 51, 624 
Redtop, in bloom ......-.----+----+---+++2e20++ 34.7 2. 06 21.24 0.58 45, 785 
Orchard grass, in Dl0OM 2... <6. -- 602 cece sescss 27.0 1.91 15.91 0.58 35, 593 
Meadow fescue, in bloom..........-.-.-.---..-- 20.1 1.49 16. 78 0. 42 34, 755 
Timothy,? at different stages............-.....- | 38.4 2. 28 23. 71 0.77 51, 591 
Kentucky blue grass..........--.----++-++++--- 34.9 3.01 19. 83 0. 83 45, 985 
Hungarian grass........-.----------s-2eeeenees 28.9 1,92 15. 63 0. 36 34, 162 
Red clover, at different stages........-.-.--.... 29. 2 3.07 14. 82 0. 69 36, 187 
CeO GNNGEE sc oniloa naancaseccacvessecnsasaece 19.3 2.16 9.31 0.44 23, 191 
Alfalfa,’ at different stages ........-........--. 28.2 3. 89 11. 20 0. 41 29, 798 
CRN noose caer e ses ce ds cad <n chdaxexsncassscs 16.4 1. 68 8.08 0. 25 19, 209 
SOjG DOOD 2.0222 soci nc ccececacsre secs cencssevces 28.5 2.79 11. 82 0. 63 29, 833 
AMIR 6a) dancin sera nnuctensabintess --| 20.9 0.56} 11.79 0.65| 25,714 
Corn fodder,! field cured ......-....-.--++-++-+-+-- 57.8 2. 48 33. 38 1.15 71, 554 
Corn stover, field cured ........--.ccccecsensscovees | 59.5 1.98 33. 16 0.57 67, 766 
Hay from— | 
aa MMN co din dicdoui senso scue ds cadewens 90.1 4.78| 41.99] 1.40] 92,900 
Redtop ..-----ceccccesccccccese ccccscccccce oe ee 4, 82 | 46. 83 0. 95 100, 078 
Timothy ? (all analyses)...........------------- 86.8 2. 89 43.72 1.43 92, 729 
Kentucky blue grass .....-...---------- aenses | 8.8 4.76 37. 33 1.95 86, 516 
TNNBRTR GESEO! «33 0655525 < eves ens ces zacare 92.3 4.50| 51.67 1.34] 110,131 
Mim OONUR asic cas de cpdandddacdsadeuauons } 80.0 4.20 | 43. 34 1.73 95, 725 
Mixed grasses .......-------- Rete ten setae | 87.1 4.22} 43.26 1.33 93, 925 
Miinees CUUMMEN 6 22<c.05 cacacccccuncossensesexcae 83.4 7.19 41. 20 1.43 96, 040 
Mixed grasses and clover.........------------- | 87.1 6.16 42.71 1. 46 97, 059 
SE IO  odanca ot hae bsetsodinasesanacdecacwas | 84.7 6.58 | 35. 35 1. 66 84, 995 
CuI OR So in cdlnc b Badan acesdkesadeeReues | 90.3 8.15 41.70 1.36 98, 460 
Whitin GIOWME co. o22 <5 5 scene cocaclerexssndeseas | 90.3 11. 46 41. 82 1.48 | 105,346 
CN a ee ee fara lace a |} 91.4 10. 49 38. 13 1.29 95, 877 
MR VGATER te cosh s 2.03 2c s0as eds cateitaee asad | 91.6 10.58} 37.33 1.38| 94,936 
Cowpea ......--- | 9.3 10. 79 38. 40 1.51 97, 865 
Soja bean 88.7 10.78 38. 72 1.54 98, 568 
Wheat straw 90. 4 0. 80 37.94 0. 46 73, 998 
Ryo Straw ....200ccccseenscccccccesccncccccccssceee 92.9 0.74 42.71 0. 35 82, 294 
DOMME cot cancchaseddedueacacadaeceteosucee’ 90. 8 1.58 41. 63 0.74 83, 493 
BS DORM GEER «on 5c ccc ewe csnsccccccecscvnseseces 89.9 2. 30 39. 98 1.03 82, 987 
Roots and tubers: 
WON Coca Lewitake oid consundeakxeaeananens dee 21.1 1.27 WO hidbacccanes 31, 360 
NE inne en aduulneadédwiaaktendtedeteawanwae 13.0 1.21 8. 84 0. 05 18, 904 
Mangel-wurzels ...-. bar ache eauaidiaatade den caiealet 9.1 1.03 5. 65 0.11 12, 888 
TUrMipS ....20cccccescccecccsccescccccccccccncs 9.5 0.81 6. 46 0.11 13, 986 
RUTA-DAGAS 220-2 cece renee ee cen eee sccceccccces 11.4 0. 88 7.74 0.11 16, 497 
CEU ia daténdsbsateudsscanadndetsadninenaae 11.4 0.81 7.83 0. 22 16, 999 
Grains and other seeds: 
Corn (average of dent and flint)................ 89.1 7.92 66. 68 4. 28 156, 836 
BOROY - cick ccvcsccccdcvsccscccocecscesesescaces 89.1 8. 69 64. 88 1.60 143, 499 
GO icncbbcisadandadshevenccsecnesdsennenscanen 89.0 9. 25 48. 34 4.18 124, 757 
tes ovine occas ab agd a ecnccensanananetaaas | 88.4 9.12 69. 73 1.36 152, 400 
Wee OIE SURIUIOED a oon 5 nino occ escenwncwnaes 89.5 10. 23 69. 21 1.68 154, 848 
Guadpteanitonseéuivaetad an 89.7 11. 08 33. 13 18. 44 160, 047 











‘Corn fodder is entire plant, usually sown thick. 2 Herd’s grass of New England and New York. 
3 Lucern. 
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Digestible food ingredients in 100 pounds of feeding stuffs—Continued. 


























Feeding stuif. Re Protein. saeaice: Fat. Zz = 
Mill products: Pounds. | Pounds. | Pounds. | Pounds. | Calories, 
POROUMOGL ; ccccasdcceeranendncseennwacscurescsut “OOO 7.01 65. 20 3. 25 148, 026 
OTR GOR INORL icc csccsccescccscceescessis 84.9 6. 46 56. 28 2. 87 128, 808 
IIE ciwicncssaaxessueaecescusconsbexxeewes 92.1 11.53 52. 06 5. 93 143, 302 
RIN SUN nos cvadecatemacdwaseueeeesdsnseh 88.1 7.36 62. 88 1.96 138, 818 
Ground corn and oats, equal parts............. 88.1 7.39 61. 20 3.72 143, 276 
Pea meal.......... PUSebuNreecnnhiboneedeses hs 89.5 16. 77 51.78 0. 65 130, 246 
Waste products: 
WRRON GODT oo cscascsesssacasstcecescisceseaves | 92.2 20. 40 43,75 8.59 | 155,569 
REO MOOOL oc cvcceteiwcee se snevk beWewesdcseuicn 91.2 25. 49 42. 32 10. 38 169, 930 
SPOT OUUDE ccceskvavimestesnccedeesaressscics | 88.9 7.45 55. 24 6. 81 145, 342 
PEO MEUOUEE so icsnnencsectnwceveucsavewaesasce 89.8 18.72 43, 50 1.16 120, 624 
Brewers’ grains (wet)...........-0.---+see-+- | 24.3 4. 00 9.37 1.38} 30,692 
Brewers’ grains (dried)..................+-.--- 91.1 14. 73 | 36. 60 | 4.82 115,814 
BOB IURN ce ncaa Thoda we sexteenw eae noutila. 88.4 11.45 50.28| 1.96| 123,089 
Wheat bran, all analyses ................--.--- 88.5 12.01 41. 23 2. 87 111, 138 
Wheat middlings . 22... ...2...005seccccsscssece 84.0 12.79 53. 15 3. 40 136, 996 
MURMUR in sicen dcwipaduvvaacdecvicasaccese 88. 2 2. 22 49. 98 3. 83 131, 855 
Buckwheat middlings ...........-......--.--+- 86.8 23. 70 36. 87 6. 04 138, 149 
SMI MOND Sos asc cvicidetasuséndanaweocwes 91.8 37.01 16. 52 12. 58 152, 653 
Cotton-seed Lulls ..............-.--.. Swemieaedel 88.9 0.42 30. 95 1. 69 65, 480 
Linseed meal (old process) .......-.-.-..--..-- 90.8 28. 76 32. 81 7. 06 144, 313 
Linseed meal (new process)..........-.-----++- 89.8 27. 89 36. 36 2.73 131, 026 
MMW UIODL aco ccuicpncscacmswescscsevssoencien 89.3 42. 94 22. 82 6. 86 151, 263 
Milk and its by-products: 
SRN ine ogcisnt dc cavostesteceesicancn se 12.8 3.48 4.77 3.70 30, 866 
Skim milk—cream raised by setting........... 9.6 3.13 4. 69 0. 83 18, 048 
cream raised by separator.......-- | 9.4 2.94 5. 24 0. 29 16, 439 
EEL AAT | 9.9 3. 87 4.00 1.06 | 37, 686 
DUN topevirssappucdisiiventacecoacancadenerccen | 6.6 | 0. 84 4.74 0. 31 11, 687 


} 


The last column in the above table, headed “fuel value,” indicates the 
heat and energy power of the food. It will be remembered that one of 
the primary functions of the food is to produce heat for the body and 
energy for work.. The value of food for this purpose is measured in 
“heatunits”or “calories,”! and is calculated from the nutrients digested. 
Thus the fuel value of 1 pound of digestible fat is estimated to be 
4,220 calories, and of 1 pound of digestible protein or carbohydrates 
about 1,860 calories. The total fuel value of a feeding stuff is found 
by using these factors. 

The meaning of the figures in the above table is that in 100 pounds 
of green corn fodder containing an average amount of dry matter (20.7 
pounds) there are contained approximately 1.10 pounds of digestible 
protein (materials containing nitrogen), 12.08 pounds of digestible car- 
bohydrates (staren, sugar, fiber, etc.), and 0.37 pound of digestible fat; 





1A calorie of heat is the amount required to raise the temperature of a pound of 
water about 4° F. 
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and that these materials when burned in the body will yield 26,076 
calories of heat, furnishing energy for work and maintaining the 
temperature of the body. 


FEEDING STANDARDS FOR DIFFERENT KINDS OF ANIMALS. 


It will be remembered that the primary functions of food are to repair 
the waste of the body, to promote growth in immature animals, and 
to furnish heat and energy. And for these purposes only the digestible 
portion of the food, as given in the above table, is to be taken into 
account. The amount of digestible protein, fat, and carbohydrates in 
aration is an indication of its fitness to fulfill these purposes. The 
next question is, How much of these materials does an animal require, 
and in what proportion should they be given? This differs with the 
purpose for which the animal is kept, whether it is growing, being 
fattened, used for work, or making milk. An ox standing in the stall 
requires less food nutrients than one which is worked hard every day. 
That is, in drawing heavy loads the animal breaks down a certain 
amount of muscular tissue, which must be replaced by protein in the 
food, and it uses energy or force which is also furnished by the food 
nutrients. In standing in the barn it still requires some protein, fat, 
and carbohydrates to perform the necessary functions of the body, as 
digestion, to maintain heat in winter, to grow a new coat of hair, ete. 
But if it is fed the same ration as when working hard the tendency is 
to get fat. 

The cow requires not only materials for maintenance but must also 
have protein, fat, and carbohydrates to make milk from. The milk 
contains water, fat, protein (casein, or curd), sugar, and ash, and these 
are all made from the constituents of the food. If insufficient protein, 
fat, and carbohydrates are contained in the food given her, the cow 
supplies this deficiency for a time by drawing on her own body, and 
gradually begins to shrink in quantity or quality of milk, or both- 
The stingy feeder cheats himself as well as the cow. She suffers from 
hunger, although her belly is full of swale hay, but she also becomes 
poor and does not yield the milk and butter she should. Her milk 
glands are a wonderful machine, but they can not make milk casein 
(curd) out of the carbohydrates in coarse, unappetizing, indigestible 
swale hay or sawdust any more than the farmer himself can make 
butter from skim milk. She must not only have a generous supply of 
good food but it must contain sufficient amounts of the nutrients 
needed for ntaking milk. Until this fact is understood and appre- 
ciated, successful, profitable dairying is out of the question. The cow 
must be regarded as a sort of living machine. She takes the raw 
materials given her in the form of food and works them over into milk. 
If the supply of proper materials is small, the output will be small. 
The cow that will not repay generous feeding should be disposed of at 
once and one bought that will. There are certain inbred characteris- 
tics which even liberal feeding can not overcome. 




























































with this end in view. 


10 


Attempts have been made to ascertain the food requirements of 
various kinds of farm animals under different conditions. 






Large num- 
bers of feeding experiments have been made under varying conditions 


From the results feeding standards have been 


worked out which show the amounts of digestible protein, fat, and 
carbohydrates supposed to be best adapted to different animals when 


kept for different purposes. 


have been most 


A.—PER DAY AND PER 1,000 POUNDS LIVE WEIGHT. 


Wolff’s feeding standards. 


Oxon at rost in stall ...0.....00..ccccccsesccsasses | 
Wool sheep, coarser breeds. 





Wool sheep, finer breeds ..................---.--- 


Oxer moderately worked ... 
Oxen heavily worked .. 
Horses moderately workea ... 
Horses heavily worked....... 
EMER a sadness cones sNederaswonddeceods ones 


Fattening steers: 


NN 56 Kee nd dbS Kb ebedesdedednsccvess | 


Second period 


WHITE POriOd .......ccccecsscees Son he leees a 


Fattening sheep: 


UMNORNE coc cbsccdw cs swscunicescessecesesas : 
ND oc cnccnpcnncaneeesansdedsannah 


Fattening swine: 


ENN nic scene swsegscccasccedsceseseiye | 
ENE ii pis daincaneranesriedacaccosesat | 





Growing cattle: 


ve— 


oS 
2 to 3 months.. 
3 to 6 months .. 
6 to 12 months. 


12 to 18 months 
18 to 24 months 
Growing sheep: 
Age— 


5 to 6 months.. 
6 to 8 months... 
8 to 11 months. 


11 to 15 months 
15 to 20 months 
Growing fat swine: 
Age— 


2 to 3 months.. 


3 to 5 months 
5 to 6 months.. 


6to8 months... 












3.—PER DAY AND PER HEAD. 
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8 to 12 months ...........00.-- 1 
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Digestible food materials. 


Fat. 


Digestible food materials. 


Fat. | 


Pounds. 


0. 30 
0. 30 
0. 30 
0. 28 
0. 26 


0. 045 
0. 040 
0. 037 
0. 032 
0.025 








The feeding standards of Wolff, a German, 
widely used. They are as follows: 





Fuel 
value, 


| 
. | Calories, 


16, 815 
22, 235 
25, 050 
24, 260 
31, 126 
26,712 
33, 508 
29, 590 


34, 660 
36, 062 
35, 082 


35, 962 
35, 826 


60, 450 
52, 080 
37, 570 


For an unworked ox of 1,000 pounds this standard calls for 0.7 pound 
of digestible protein, 8 pounds of digestible carbohydrates, and 0.15 
pound of digestible fat, which would furnish 16,815 calories of heat 
and energy. When heavily worked the same ox would require, accord- 
ing to the standard, food with three times as much protein and of 
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nearly twice the fuel value. A cow giving milk would require as much 
protein and nearly as much carbohydrates and fat as the heavily- 
worked ox. A ration furnishing the protein, fat, and carbohydrates in 
the right proportion is said to be a “balanced” ration. If it contains 
too much carbohydrates and too little protein it is not well balanced. 
In addition to furnishing the requisite amounts of nutrients the food 
must have a certain bulk. This bulkiness is brought about by feeding 
a certain amount of coarse fodder, which aids digestion and helps to 
keep the animal satisfied and healthy. The measure of the bulk is the 
amount of dry matter or organic matter in the ration. The dry matter 
js the solid or water-free portion of the food. The organic matter is 
the combustible portion—that is, the dry matter less the mineral mat- 
ter or ash. These two do not differ very widely from each other in 
most feeding stuffs. The standard calls for 24 pounds of organic mat- 
ter for a cow, but this may vary considerably without serious results. 
More latitude is allowable than in the case of any single nutrient. 


VALUE OF FEEDING STANDARDS. 


It should be borne in mind that a feeding standard is simply a con- 
cise statement of the results of experiments and observations. Hence 
its application is to the average conditions. No single fixed standard 
can be laid down for all conditions. It is intended simply as an aid to 
rational feeding, and must be used in connection with intelligent obser. 
vation on the part of the feeder. It has been claimed by some that the 
standards of Wolff do not apply to our conditions, that they are too 
high in protein. As a rule they call for a somewhat larger amount of 
protein in proportion to the carbohydrates and fat than is given by many 
successful feeders in this country, especially for dairy cows. This fact 
has been brought out by statistics collected by the experiment stations 
of New York (State), Wisconsin, and Connecticut (Storrs). The Wis- 
consin Station collected the rations fed by 128 successful dairymen 
and breeders in different parts of the United States and calculated the 
digestible nutrients in them. While they varied very widely, the aver- 
age per day and per cow was found to be 24.51 pounds of dry matter, 
2.15 pounds of digestible protein, 13.27 pounds of digestible carbohy- 
drates, and 0.74 pound of digestible fat, with a fuel value of 31,250 
calories. The average of 16 rations fed in Connecticut, as reported by 
the Connecticut Storrs Station, was 2.48 pounds of digestible protein, 
14.09 pounds of carbohydrates, and 0.94 pound of fat, with a fuel value 
of 34,800 calories. It is believed, however, that the standards proposed 
by Wolff are not very far from correct, and are the best we have at pres- 
ent. They have a value for farmers in indicating approximately the 
amounts of nutrients required under different conditions, and enabling 
them to make up rations. Experience will demonstrate to the dairy- 
man whether a ration as rich in protein as Wolft’s standard is best 
adapted to his conditions, or whether one containing the amount sug- 
gested by the Wisconsin Station is equally good. 
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CALCULATION 


The calculation of rations with the aid of the tables already given 
will prove both interesting and profitable, for it will throw much light 
on the proper combinations of food for different purposes. At the same 
time it promotes a spirit of inquiry and close observation on the part 
of the farmer, which is one of the requisites of a successful feeder, 
Wolfi’s standard for a cow of 1,000 pounds calls for 2.5 pounds of pro- 
tein, 12.5 pounds of carbohydrates, and 0.4 pound of fat, which would 
furnish 29,590 calories of heat. A ration can be made up furnishing 
approximately these amounts of carbohydrates and fat, but as they 
serve practically the same purpose in nutrition an excess of one may 
make up for a slight deficiency of the other. 


OF RATIONS. 





RATION FOR A DAIRY COW, 

Let us calculate the daily ration for a cow, assuming that the farmer 
has on hand clover hay, corn silage, corn meal, and wheat bran. From 
the table showing the amounts of digestible nutrients (p. 7) we find 
that 100 pounds of clover hay furnishes 84.7 pounds of dry matter, 6.58 
pounds of protein, 35.35 pounds of carbohydrates, and 1.66 pounds of fat, 
equivalent to a fuel value of 84,995 calories. Twelve pounds would have 
10.16 pounds of dry matter, 0.79 pound of protein, 4.24 pounds of car- 
bohydrates, and 0.20 pound of fat, giving a fuel value of 10,199 calories, 
In the sameway the amounts furnished by 20 pounds of corn silage, 
4 pounds of corn meal, and 4 pounds of wheat bran are found. The 
result would be the following table: 


Method of calculating ration for dairy cow. 





ans 
= , . | Digesti 
Tota gesti- B 
. Total Digesti | ble car- | Digesti- Fuel 
dry mat- | ble pro- | ‘yohy. | ble fs 
bs eats. | Ons ole fat. | value. 
| | drates | 


Pounds. | Pounds.| Pounds.| Pounds. | Calories. 








2.50 | 12.50 | 0. 


12 pounds of clover hay..........--.-.--.+..------ 10. 16 0.79 | 4. 24 0. 20 10, 199 

BO MOUNEAS Of COIN GUAGE. ~..... 2.2200 cccccecescesase 4.18 0.11 | 2. 36 | 0.13 5, 143 

MeNGS OF COFT MOR. «5.5 oon sesso ecsccesccnse 3. 40 | 0. 28 | 2.61 | 0.13 5, 921 

4pounds of wheat bran.......................---- 3. 54 0. 48 | 1. 65 0.11 | 4, 446 

DMs cwicvcenddcawatcodvnteceesis. igcesiess 21. 28 1. 66 | 10. 86 | 0.57 | 25, 700 

ecw bebdehinwasnes eanvias 24. 00 2 40 | 29, 590 
| 





This ration is below the standard, especially in protein. To furnish 
the protein needed without increasing the other nutrients too much, 
a feeding stuff quite rich in protein is needed. The addition of 4 pounds 
of gluten feed would make the ration contain: 


Completed ration for dairy cow. 








5 | 1; ; | Digesti- | 
Total | Digesti- | bl : : 
tee | | ble car- | Digesti-| Fuel 
| dry mat-| ble pro-| “bohy- | ble fat. | value. 
| ter. | tein. diaten. | 





12 pounds clover hay, 20 pounds corn silage, 4 | Pounds. | Pounds. | Pounds.| Pounds. | Calories. 


pounds corn meal, and 4 pounds wheat bran... -| 21. 28 1. 66 | 10. 86 0. 57 25, 709 
MOUMOS CUMUOD TOON. sccicccccacydcesesascccvcess 3. 69 0. 82 1.75 0. 34 6, 223 
ON SE NY POE TC RLS | 24.97 2.48) 1261/  0.91 | 3 982 
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This ration, it will be seen, contains somewhat more carbohydrates 
and fat than the standard calls for. 

Since the prime objects of food are to repair the waste of the body (or 
promote growth) and produce heat and energy, the calculation may be 
considerably simplified by considering only the protein and the fuel 
value, without impairing accuracy. For example, suppose the farmer 
feeds his cows dry corn fodder (not stover), good timothy hay (Herd’s 
grass), and a grain mixture composed of equal parts of corn meal, wheat 
bran, and gluten meal. A ration might be made from these as follows: 


Ration per cow daily. 


Dry ee Fuel 
matter. Tae: value. 


Pounds. | Pounds. | Calories. 





10 pounds timothy Hay <2... 260c0 ccasec csce csc scnscesansesacecsucessces 8. 68 | 0. 30 9, 273 
10 pounds dry corn fodder..........-..2------ceeeceee ee eee nee ceeeceeees 5.78 0. 25 7,155 
Spounds COrN MEAL..... .. 2000... ce ns cccecescenes senenccescecevecencese 3.40 0. 28 5, 921 
Anounds wheat DIAN ......- cee ccsessceenccceencccousssccrcsceucseses 3. 54 0. 48 4, 446 
4 pounds gluten meal.........-.--.----- pisveceeuachasawadgassuamneeae es 3. 62 | 1. 02 6, 797 

OGRE Go sacs cicdeesecdeakene cau sdtien ceapnandsdeeqsweineauessarhaaad 25. 02 2. 33 33, 592 





This ration is higher than the standard in fuel value, owing to rich. 
ness of the materials in carbohydrates and fat, and slightly lower in 
protein. The substitution of 1 pound of new-process linseed meal in 
place of 1 pound of the corn meal would give 0.21 pound more protein, 
which would make the ration contain 2.54 pounds of protein. 

In calculating rations it is necessary to use weights rather than meas- 
ures, as the analyses and tables are made on the basisof weight. As 
the farmer measures the grain given it will be necessary to ascertain 
the relation between the amount to be given and its measure. 


RATION FOR STEERS. 


A common practice in fattening steers in the South is to feed 15 to 
24 pounds of cotton-seed hulls and 6 to 8 pounds of cotton-seed meal. 
The nutrients contained in such mixtures are compared with the stand- 
ard in the following table: 


Rations fed to steers in the South. 


Dry | Digestible | Digestible 






























| i carbo. | Digestible; Fuel 
| matter. | protein. | hydrates. fat. value. 
| | | 
20 pounds hulls and 6 pounds cotton-seed | Pounds.| Pounds. Pounds. Pounds. | catories. 
Ba orues Sua ghincnbaxapanentaaaenl 23, 39 2, 30 | 7.18 1.09 | 22, 255 
20 pounds hulls and 8 pounds cotton-seed | | | 
ME Se vy annders $s d0desatateerdce benkn<dn 25. 12 3. O4 | 7.51 1.35 25, 308 
24 pounds hulls and 6 pounds cotton-seed | | 
WIR cocacuctawdcupas iesusdtanedssbssscocs 26. 85 2. 32 8.42 1.16 24, 874 
24 pounds hulls and 8 pounds cotton-seed 
meal | 28, 68 3. 06 8.75 1.42 27, 927 
Wolff's standard 
WE II a icc cocacccessseecadevnneesial 27.00 2. 50 15. 00 0. 50 34, 660 
SE CEO reecr rrr ncerece 26. 00 | 3. 00 14. 80 0.70 36, 062 
PENRO <5 5acccecese cance ode-€os 25. 00 2.70 14. 80 0. 60 35, 082 
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The trouble with these rations is that they are all too nitrogenous, 
i. e., contain too much protein in proportion to the carbohydrates and 
fat. The hulls give bulk to the ration but do not furnish as much car. 
bohydrates and fat as is required of a coarse fodder when fed with 
so rich a feed as cotton-seed meal. The rations could be improved by 
substituting 2 pounds of corn meal in place of an equal amount of 
cotton-seed meal, or by substituting silage for a part of the hulls. The 
composition would then be: 


Rations for steers in the South. 














Dry Digestible Fuel 
matter. protein. value. 
20 pounds hulls,6 pounds cotton-seed meal, and 2 pounds corn | Pounds. Pounds. | Calories. 
Ne ere he Re Sad Se oe nate sae cee 24. 99 2.4 25, 215 
24 pounds hullis,6 pounds cotton-seed meal, and 2 pounds corn 
MT occ Wau cdebaacaaceuetesasecansebeccecbesceredesesesecbess 28. 55 2. 46 27, 834 
15 pounds hulls, 15 pounds silage,6 pounds cotton-seed meal, 
Me AOU MRNA oi ccc accnicis sarscicsedcasisessasscesaceese 23. 69 2. 50 25, 798 
15 pounds hulls, 20 pounds silage, 6 pounds cotton-seed meal, 
SD BORG CORN TIGRE cence dnc ecicccenccdececcostaccecssescecs 24. 7; 2. 52 27, 084 


The addition of 2 pounds more of corn meal to these rations would 
make them better balanced. Whether or not the use of corn meal will 
prove profitable will depend largely upon the relative prices of cotton- 
seed meal, hulls, and corn. 

For other sections of the country the following ration practically 
fulfills the requirements of the standard: 


Calculating rations for steers. 


| Dry Digestible Fuel 




















matter, protein. value. 
| Pounds. Pounds. Calories. 
10 poundin shelled OOTN 2.2000. ccsccocccccccccccccsccccscncecscese 8.9 0.79 15, 683 
5 pounds wheat bran..........-.-..-----------+-2 WOES sr oats cenasiaws 4.4 0. 60 6, 850 
4 pounds linseed meal (new process).........--.--.---------++-- 3.6 1.12 5, 241 
10 pounds corn fodder (dry)...........--2--2-2---eeeeesecesceeeee 5.8 0. 25 7, 155 
OE EN aceon wen ccascdavacnacse convened snoresesnae 2.7 0. 02 2, 220 
37, 149 








The 10 pounds of corn fodder may be replaced by 25 pounds of corn 
silage without materially changing the composition of the ration. 


RATION FOR PIGS. 


As a result of experiments which have been in progress for several 
years at the Massachusetts State Station, the station recommends the 
following proportions of skim milk and corn meal, according to the 
weight of the pig: 

Pigs weighing 20 to 70 pounds, 2 ounces of corn meal per quart of skim milk. 


Pigs weighing 70 to 130 pounds, 4 ounces of corn meal per quart of skim milk. 
-Pigs weighing 130 to 200 pounds, 6 ounces of corn meal per quart of skim milk. 
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The pigs are fed all they will eat up clean. A ration of 5 quarts of 
skim milk raised by setting and 20 ounces of corn meal for a pig in the 
first period, up to 70 pounds weight, would furnish approximately: 


Nutrients in ration for young pigs. 


Dry | Digestible Digestibl ‘© Digestible| Fuel 

















| matter. | protein. | hydrates. fat. value. 
Pounds. Pounds. Pounds. Pounds. | Calories 
10 pounds of skim milk ............--..----- 0. 96 0. 31 0. 47 | 0. 08 1, 805 
14 pounds corn meal...........-...---------- 1.06 0. 09 0. 82 | 0. 04 1, 850 
WOE ci cccioincanccabsaisincconenvedes 2.02 0. 40 1.29 | 0.12| 3,655 
Standard for pig weighing 50 pounds ....... 2.10 0. 38 1 3, 496 





Buttermilk might be used in place of skim milk, but pound for pound 
it has not usually given quite as good results as skim milk. 


SELECTION OF FEEDING STUFFS 


In selecting feeding stuffs for his stock the farmer will naturally be 
governed by the conditions of the market. The cost of feeding stuffs 
is controlled by other factors than the actual amounts of food materials 
which they contain; in deed, there often appears to be very little con 
nection between the two. Bearing in mind that the protein is the 
most expensive ingredient, the farmer can make his selection with the 
aid of the tables showing the digestible materials in 100 pounds. These 
will show him whether wheat at 50 cents per bushel is a cheaper feed 
than corn at 60 cents, and how gluten meal at $23 per ton compares 
with linseed meal at $27. In these comparisons only the protein and 
fuel value need necessarily be considered. Of course, the special 
adaptability and the reverse of some materials to different kinds of 
animals will be taken into account. ; 

But another important consideration where fertilizers or manures 
have to be relied upon is the manurial value of a feeding stuff. This 
is shown by the nitrogen in the protein and the phosphoric acid and 
potash in the ash. Feeding stuffs differ widely in this respect, wheat 
bran and cotton-seed meal having a high manurial value, while corn 
meal is relatively low. The value of the manure is largely determined 
by the character of the food given. If the manure is carefully pre- 
served a large proportion of the fertilizing constituents of the food are 
recovered in the manure, and go to enrich the land. This matter has 
been treated in a separate bulietin on barnyard manure.! 

It will be seen by referring to the table of feeding stuffs given above 
that hay from the leguminous crops—clovers, lupines, alfalfa, cowpea, 
etc.—contains about twice the quantity of digestible protein that hay 
from the grasses does. As a result they contain much more nitrogen 
for fertilizing purposes, and they are also somewhat richer in potasb 
than grasses. The seeds of these plants (cowpea, soja bean, ete.) are 





1Farmers’ Bulletin No. 21, 
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exceedingly rich in protein and can take the place of expensive com. 
mercial feeds. By growing and feeding more leguminous crops the 
amount of grain required is diminished, the value of the manure igs 
increased, and the soil is enriched in fertility. Further than this, it 
has been demonstrated within the last few years that leguminous crops 
are able to derive the larger part of this nitrogen from the atmosphere 
during their growth, requiring little manuring with nitrogenous 
manures. They therefore enrich the soil, the ration, and the manure 
in nitrogen which they derive from the atmosphere without cost to the 
farmer, besides improving the mechanical and physical condition of the 
soil.! 


ORIGIN OF BY-PRODUCTS USED AS FEEDING STUFFS. 


The by-products resulting in the manufacture of flour, glucose, starch, 
fermented liquors, etc., are extensively used for feeding purposes, and 
include many of the richest and most prized feeding stuffs. The man- 
ner in which these materials are produced will be briefly described. 


By-products from flouring mills.—In the modern processes of making 
flour from wheat the grain is subjected to successive crushings or grind- 
ings. After each of these the products are separated by screening and 
blowing into flour, middlings, and bran. The bran consists of the 
coarser parts of the husk, which are unfit for further grinding, with por- 
tions of the gluten layer. The middlings contain small particles of 
bran as admixtures. These are separated, and go under the name of 
shorts. The shorts contain less fiber and ash than the bran, although 
they are of similar origin—the outer coats of the grain. After clean- 
ing, the middlings are graded and reground to flour. 

By-products of similar nature result in the milling of rye, buckwheat, 
Tice, ete. 

Hominy chop, meal, and feed result in the manufacture of hominy, 
and contain the germ and coarser portions of the corn. 

By-products from glucose and starch factories.—These include so-called 
gluten meal, glucose meal, cream gluten, gluten flour, gluten feed, glu- 
cose feed, dried sugar feed or meal, maize feed, dried starch feed, and 
some other materials of similar nature. These are all obtained as 
by-products in the manufacture of starch and glucose from the starch 
of corn. The process followed and the treatment of the by-products 
differs considerably in different factories, which accounts for the wide 
variation in their composition. 

The corn is soaked until it is swollen and soft, and is passed through 
the mill while wet, the hulls and germs of the corn being rubbed off. 
In some cases the starch is separated from this mass by means of run- 
ning water, and the wet residue is dried and sold as gluten feed. In 
other cases the mass after grinding is bolted, the starch and gluten 
passing through while the husk and germ remain behind. In some fac- 
tories the latter (husk and germ) are dried and sold as corn-germ feed, 
corn-germ meal, etc. In others the material is treated to extract the 
oil from the germ and then sold under the name of maize feed. The 
material which passes the bolting cloth is treated to separate most of 
the starch, and the residue is sold as gluten meal, cream gluten, ete. 





~ 1§ee also Farmers’ Bulletin No. 16, Legumimous Crops for Green Manuring and for 
Feeding, by the author of this bulletin. 
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The Chicago gluten meal, it is said, has had a part of the fat extracted 
from it. In some cases the gluten meal is mixed with the hulls and 
germs without the oil being extracted. This is said to be the case with 
Buffalo gluten feed. These materials should not be confused with 
“grano gluten,” which is a dried distillery refuse. 

The residues from these factories are frequently sold in their wet 
condition, containing from 60 to 70 per cent of water, under the names 
wet starch feed, sugar feed, glucose feed, etc. These wet products 
must be used at once, as they ferment. The dried products from the 
same factory often vary considerably in composition from time to time. 
Owing to these variations and the fact that there is such a variety of 
names for these products that it is difficult to make any helpful classi- 
fication, the farmer can only be certain of what he is buying when he 
buys on a guaranty of composition or from lots that have been analyzed. 

By-products from oil mills.—Of these the most common in this coun- 
try are the cotton-seed meal and linseed meal. The oil is expressed 
from the seed, and the residue is in the form of hard cakes called oil 
cakes. In Europe this cake is often sold as such for feeding. In this 
country it is usually ground toa meal. Formerly the hulls were not 
removed from the kernel, and the cake or meal was then known as unde- 
corticated. At present practically all of the cotton seed is decorticated. 

The composition of cotton-seed meal depends upon the composition 
of the seed and the completeness of the separation of the hulls and the 
expression of the oil. The composition of the hulls depends considera- 
bly upon the thoroughness with which the kernel and lint are removed. 
Usually more or less of the kernel adheres to the hulls, increasing the 
percentage of protein and fat. Linseed meal, or oil meal, as it is often 
called, is the residue from the separation of oil from flax seed, and is 
distinguished as old process and new process. In the old process the 
oil is expressed. In the new process it is more thoroughly removed 
with the aid of solvents, hence the meal contains less fat. 

By-products from breweries and distilleries.—In making malted liq- 
uors from grain (usually barley) the material is treated with malt, 
changing the starch of the grain to sugar, which is then fermented, 
yielding alcohol. The residue of the grain is called brewers’ grains. 
As first obtained it is very wet, containing some 75 per cent of water. 
It is sometimes sold in this condition for immediate use, but when it is 
to be shipped away is dried, and can then be kept indefinitely. 

Malt sprouts, another vroduct from breweries, result in the prepara- 
tion of malt from barley. The barley is sprouted to develop the prin- 
ciple of malt in the grain, and when the process has proceeded far 
enough it is checked and the sprouts are broken off and sold for feed. 
The residue from making distilled liquors from grain is known as dis- 
tillers’ grains, or “slump.” It is very watery. A cooked and dried 
distillery waste is sold under the name of grano gluten. 





PREPARATION OF FOOD FOR ANIMALS. 


One point upon which there seems to be much misconception is as to 
the influence of previous treatment of the food on its digestibility. 
Thus, for example, the effect of drying hay is not to lessen its digesti- 
bility, as is often believed. The soluble materials may be washed out 
if the hay is rained upon, and the tender parts may be lost in harvest- 
ing, but in ordinary haymaking the water of the grass is largely dried 
out without the digestibility of the constituents being materially affected. 
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Hay stored for a long time, even when kept dry and not allowed to 
heat, appears to lose a part of its value as food. Experiments have 
shown that rowen was less digestible after keeping over winter than 
when cut in the fall, even though there was no change in composition; 
and it was not as well relished by animals. 


COOKING AND STEAMING FOOD. 


aia 


‘here has been considerable misconception as to the value of cook 
ing or steaming food for stock. Experiments abroad have indicated 
that cooking or steaming coarse or unpalatable food was advantageous, 
not on account of making the food more nutritious, but in inducing the 
animal]s to eat larger quantities of it. In fact it has been shown for 
lupine hay and some other materials that the digestibility of certain 
of the food ingredients, notably the albuminoids, was diminished by 
steaming; and the cooking of potatoes, which was formerly believed 
advantageous, has been shown to be of no advantage whatever in case 
of milch cows, although it was of some advantage to pigs. Julius 
Kiihn, in his book on feeding, says: 

Unless large amounts of straw and coarse foods are to be fed and the supply of 
good hay and hoed crops is scarce it will usually be more profitable to omit the 


steaming. If the reverse condition prevails steaming will be found a very advan- 
tageous means of inducing the animals to eat sufficiently large quantities of the 


food. 

Ladd, while connected with the New York State Station, reported 
analyses of cooked and uncooked clover hay and corn meal and deter- 
minations of the digestibility of the same. These showed that the 
percentage of albuminoids and fat and the relative digestibility of the 
albuminoids were more or less diminished by cooking. The experi 
ments made by our experiment stations in preparing food have been 
mostly with pigs. At least thirteen separate series of experiments in 
different parts of this country have been reported on the value of cook- 
ing orsteaming food for pigs. In these cooked or steamed barley meal, 
corn meal, and shorts; whole corn; whole corn and shorts; peas, corn 
and oat meal; potatoes, and a mixture of peas, barley, and rye have 
been compared with the same foods uncooked (and usually dry). In 
ten of these trials there has not only been no gain from cooking, but there 
has been a positive loss, i. e., the amount of food required to produce a 
pound of gain was larger when the food was cooked than when it was 
fed raw, and in some cases the difference has been considerable. In the 
three exceptional cases there was either no gain at all or only very slight 
gain from cooking or steaming, amounting to 2 per cent in one case. 

Experiments in feeding steamed cotton seed to cows are reported by 
the Mississippi Station. The station concludes from three years’ work 
that “the milk and butter from cows fed on steamed cotton seed cost 
less than that from cows fed on raw cotton seed and but little more 
than one-half as much as that from cows fed on cotton-seed meal. The 
butter from steamed cotton-seed is superior in quality to that from 
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either raw seed or cotton-seed meal.” The Texas Station finds it 
advantageous to boil cotton seed for steers. 





MOISTENING AND 





SOAKING FOOD. 


Three stations have reported come of dry with wet or soaked 
food for pigs. The food consisted of shelled corn in one case, of a mix- 
ture of corn meal and shorts in another, and of a mixture of corn 
meal, shorts, and linseed mealin athird. In every case the pigs ate 
more of the wet food and made larger gains onit. The additional gain 
was usually due to the larger amount of food eaten when moistened or 
soaked. The Kansas Station has just reported an experiment in soak- 
ing corn for steers, The shelled corn for one lot (5 steers) was soaked 
until it began to soften. and that for the other lot (5 steers) was fed dry. 
¥rom November 7 to April 6 the lot on soaked corn ate 282 bushels of 
corn and gained 1,632 pounds, while the other lot ate 290 bushels of 
corn and gained only 1,468 pounds—a difference of 164 pounds. Owing 
to their be stter —- the steers fed soaked corn brought a higher 
price, ing a balance of $25.50 in favor of soaking. The conclusion 
is that it will pay to soak corn for steers if it can be done for 6 cents a 
bushel. Soaking wheat for pigs is quite generally recommended. 


> 





CUTTING COARSE FODDER, 


The Maine Station compared the value of chopped and unchopped 

iy for cows, and found no evidence that the chopping had any effect. 
Cutting corn stover was found advantageous at the Wisconsin Station. 
The Indiana Station found that steers made better gains on cut than 
on uncut clover hay. In reference to cutting coarse fodder Professor 
Henry says: 

There should be a good feed cutter on every dairy farm, useful for silo filling in 
the fall and for chaffing feed in the winter. Ali cornstalks should be put through 
this machine, for then they are in better condition for feeding, and the coarser por- 
tions left uneaten are in good form for bedding and the manure heap. Long corn- 
stalks are a nuisance in the feeding manger, worthless for bedding, and troublesome 
in the manure pile. Many farmers find difficulty in feeding cut cornstalks, since 
sometimes the cows refuse to eat them. In a few cases we have found that the 
sharp ends of the cornstalks, when cut certain lengths, injure the mouths of the 
cows. Where they are not well eaten the cause is often duo to overfeeding, or 
endeavoring to have the cows live on too limited a variety of foods. Keep the man- 
gers clean and feed the cut fodder with care, and usually very little will be left 
over, and that only the coarsest portion. Experiments at the Wisconsin Station 
show that with the varieties of corn raised there much more of the cut stalks will 
be eaten than if fed uncut under the same conditions. 


FEEDING FOR FAT AND FOR LEAN. 


The theory has been advanced that the relative production of fat and 
lean meat can be largely influenced by feeding. Experiments bearing 
on this question have been mainly with pigs, but two are reported with 
cattle. At the Missouri Agricultural College Professor Sanborn fed 
calves on a ration containing different proportions of protein (nitroge- 
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nous material). The nutritive ratio (ratio of protein to carbohydrates 
and fat) of the food of one lot was 1 to 2.4 (narrow) and of the other lot 
1to5.5. Both lots gained practically the same amount in weight, but 
the character of the growth was quite different. There was nearly 
one-fourth more fat on the intestinal and vital organs of the lot on the 
wider ration (1 to 5.5) than in the case of the other lot. “The meat 
of lot 1 (ratio 1 to 2.4) was distinctly more fibrous in character and 
showed a denser fiber without the light streaking of fat.” 

The New York State Station compared rations with a wide nutritive 
ratio (carbonaceous) and a narrow ratio (nitrogenous), the difference 
in proportion of protein being brought about by substituting a part 
of the corn meal in the carbonaceous rations with cotton-seed meal, 
linseed meal, or gluten meal. “In general appearance the lot fed the 
nitrogenous ration was much the better, having a cleaner, brighter 
coat of hair. The photographs of the meat show little, if any, difference 
in the proportion of fat and lean.” The meat of animals fed on the car. 
bonaceous rations (corn meal largely) was thought to be “much the 
tenderer and sweeter.” 

Recent experiments in feeding steers at the Kansas Station have 
shown the value and the effect of a nitrogenous ration for this purpose 
as compared with one composed largely of corn. The meat from the 
lot fed the more nitrogenous ration brought a higher price. 

Experiments by Professor Sanborn at the Missouri Agricultural Col- 
lege in 1884, 1885, and 1886 strongly indicated that the character of the 
food influenced the character of the pork produced, and that such nitro- 
genous foods as shorts, middlings, and dried blood, as compared with 
corn meal fed alone, tended to increase the proportion of lean pork te 
fat. The matter was taken up by Professor Henry, of Wisconsin, in 
1886, and by several others later. His experiments all corroborate Pro- 
fessor Sanborn’s work. Pigs fed shorts, bran, skim milk, or dried 
blood produced a larger proportion of lean pork than those fed corn 
alone. 

In discussing his four years’ experiment, Professor Henry says: 


We feel warranted in maintaining that the kind of food supplied to young grow- 
ing pigs has a very marked effect upon the animal carcass; the foods rich in protein 
tend to build up strong muscular frames and large individuals, with ample blood 
and fully developed internal organs; that excessive corn feeding of pigs, even after 
they have obtained a good start, tends to dwarf the animal in size and prematurely 
fatten it; that, owing to the larger amount of ash contained, and perhaps for other 
causes, pigs receiving the usual nitrogenous foods have stronger bones than those 
fed on corn; and that the. bones of pigs fed on corn contain the least mineral 
matter. * * * After the pigs have reached the ageof seven or eight months there 
is far less necessity for nitrogenous foods, and the cheapest gains can be made with 
corn. 


Taken inconnection with the testimony of butchers and pork packers, 
that the demand for fat beef and fat pork is decreasing, these facts 
are of considerable importance to feeders. 
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WHEAT AS A FOOD FOR ANIMALS. 


The low price of wheat which has recently prevailed has led to its 
use to a considerable extent as a food for growing and fattening animals. 
Until recently there has been little or no literature on wheat feeding, 
because the price of wheat has usually been such as to discourage its 
use aS an animal food. But the experience of the last two years has 
furnished abundant evidence of the high value of wheat as a feed for 
all kinds of stock. Farmers in the West have fed it extensively and 
with almost universal satisfaction, financially and otherwise. It is 
estimated that up to November 1, 1894, upward of 46,000,000 bushels 
of wheat had been fed by the farmers of the United States. In Kansas 
alone over 4,059,000 bushels, or 164 per cent of the total crop of 1893, 
were fed to farm animals. It has been fed satisfactorily to pigs from 
the weaning stage until they were fattened for the market; to colts, to 
work horses and trotters, to calves, to steers, to lambs and sheep, and to 
milch cows. It has proved itself to be the best single grain for stock, 
all things considered, and the cheapest at current prices. There is 
good reason for this for its composition shows it to be the richest of all 
the cereal grains. One hundred pounds of wheat furnishes more real 
nutriment than a similar amount of any other grain. The table on 
page 7 shows that 100 pounds of corn contains about 8 pounds of diges- 
tible protein, barley 8.69 pounds, oats 9.25 pounds, and rye 9.12 pounds, 
while 100 pounds of wheat contains 10.23 pounds of digestible protein. 
The amounts of digestible nutrients in a bushel of 56 pounds of corn 
and in one of 60 pounds of wheat are shown in the following table: 


Nutrients in a bushel of corn and of wheat. 











x | : . 
| Dry mat-| Digestible ae | Digestible| Fuel, 
ter. protein. hydrates. | fat. value. 
Pounds.| Pounds. Pounds. | Pounds. | Oalories. 
MEORRIG Ul GOP. oi ctccnedvcbencusanbs woes 49. 90 4.44 37. 34 2.40 | 87, 827 
60 pounds of wheat .........c2cceeeseeeenee 53. 70 6.14 41. 53 | 1.01 | 92, 909 


At equal prices the wheat is considerably the cheaper feed. When, 
as recently, 60 pounds of wheat sells for less than 56 pounds of corn 
the economy of wheat is apparent. Wheat is especially adapted to 
young growing animals which have muscle and bone to form, owing to 
its richnessin protein. It also contains more ash than corn. Professor 
Henry places the value of wheat for growing animals at from a tenth 
to a quarter more than corn, and this is borne out by the above figures. 

As to the effect of wheat on the health of animals, Dr. Salmon says: 

There are certain points to be borne in mind when one is commencing to feed 
wheat. Our domesticated animals are all very fond of it, but are not accustomed 
to eating it. Precautions should consequently be observed to prevent accidents and 
disease from its use. It is a matter of common observation that when full-fed horses 


are changed from old to new oats they are liable to attacks of indigestion, colic, and 
founder. If such results follow the change from old to new oats, how much more 
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likely are they to follow a radical change, such as that from oats to wheat? For 
this reason wheat should at first be fed in small quantities. It should, when pos- 
sible, be mixed with some other grain, and care should be taken to prevent any one 
animal from getting more than the quantity intended for it. 

These precautions are especially necessary when wheat is fed to horses, as these 
animals are peculiarly liable to colic and other disturbances of the digestive organs, 
accompanied or followed by laminitis. Cattle, sheep, and hogs frequently crowd 
each other from the feeding troughs, in which case some individuals obtain more 
than their share, and may bring on serious or fatal attacks of indigestion. 

To guard against danger from indigestion and to utilize wheat to the 
best advantage it should be fed with other grains. The hard husk 
inclosing the oat kernel helps to lighten it up in the stomach and make 
it one of the safest grains for feeding. With wheat, on the other hand, 
more precaution is necessary. For horses, cattle, and pigs wheat 
should be coarsely ground or soaked for twelve to sixteen hours, perhaps 
more, or boiled; for sheep it may be fed whole. An English authority 
on feeding has found whole wheat the cheapest feed for sheep. He 
estimates wheat fed to lambs about ten months old as worth about 76 
cents per bushel. The Indiana Station realized 77 cents per bushel for 
wheat fed to sheep. 

A Western farmer who has fed about 2,000 bushels of wheat the past 
two years, and is still continuing its use, reports that he never feeds 
wheat alone, but mixes equal parts (by bulk) of coarsely ground wheat 
and bran, or of wheat, bran, and oats. These mixtures he feeds to 
horses, milch cows, lambs, calves, and pigs with perfect success. They 
are fed dry to all except the pigs, for which they are soaked for forty 
eight hours. 

For young pigs wheat may be fed with a little corn with good results, 
increasing the proportion of corn as the pigs grow, the corn predominat- 
ing during the final fattening period. One farmer reports feeding young 
pigs still with the sow on soaked wheat during weaning with excel- 
lent gains. It would be difficult to find a better food for young pigs 
and shoats than 2 parts (by weight) of wheat, 2 parts of corn, and1 
of shorts, or equal parts of wheat, corn, and shorts. These mixtures 
will prove more satisfactory than wheat alone, although hogs on 
clover pasture have beeh fed whole wheat dry without injury and 
made a gain of 14 pounds per bushel of wheat. In feeding whole 
wheat either dry or soaked to pigs there is danger that considerable 
will pass through the animal undigested. Where pigs are allowed to 
bolt the food the wheat is not sufficiently chewed. The ground wheat 
may be mixed with corn and shorts and made into a slop. Some have 
taken the trouble to grind and then soak the wheat for hogs, and are 
of opinion that it pays. With hogs at 45 cents, wheat fed in this way 
brought 684 cents per bushel. The amount of pork made per bushel of 
wheat varies all the way from 10 to 20 pounds. From 12 to 15 pounds 
is probably all that should be expected, and with pork at 5 cents the 
wheat will be disposed of to better advantage than selling at 50 cents 
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a bushel. Farmers report getting all the way from 55 to 70 cents per 
bushel for wheat fed to pigs. 

In experiments at the Oregon Experiment Station 134 pounds of 
pork was made for each bushel of wheat. A mixture of equal weights 
of chopped wheat and oats gave a pound of pork for 4.8 pounds of 
food. At the South Dakota Station spring wheat of rather poor 
quality fed alone to pigs brought 55.8 cents per bushel when fed 
whole, and 58.4 cents when fed ground. On ground wheat 4.81 pounds 
and on whole wheat 4.91 pounds of wheat were eaten per pound of 
gain. The pork made on ground wheat was about the same quality 
as that made on corn and superior to that made on either whole wheat, 
field peas, or mixed food. The pigs had access to salt and hard-wood 
ashes at all times. The Wisconsin Station has fed wheat, corn, and a 
mixture of the two, ground, to hogs with good results, the mixture 
of corn and meal and ground wheat showing the best gains for the 
food eaten. 

In Canada Professor Robertson found that frozen wheat fed to pigs, 
between 61 and 145 pounds in weight, gave an average increase of 15.46 
pounds per bushel. With heavier fattening hogs, from 9 to 11 pounds 
of gain was made per bushel of wheat. With pigs bringing 5 cents per 
pound, 73 cents per bushel was realized for the frozen wheat in the 
first case, and 43 cents in the last. He recommends that when wheat 
is fed unground it be soaked for twenty-four hours. 

If care is exercised steers can be fed almost exclusively on wheat. 
In that case it should be rolled or crushed and fed with a little bran or 
on moistened cut hay. But here, as elsewhere, it is more advisable to 
feed wheat with some other grain. Fed ground and mixed with corn 
it has given good results. The experimental farm at Manitoba reports 
a trial of feeding frozen wheat to 2-year-old steers. The wheat was 
cracked and fed with wheat straw or straw and turnips. The wheat 
was No. 3 quality, but it gave a return of 56 cents per bushel with 
beef at 4 cents. 

For horses wheat should be coarsely ground and fed on moistened 
hay, alone or with bran. 

For cows it is recommended to crush or coarsely grind wheat and 
feed it mixed with bran. A ration often recommended is 6 to 8 pounds 
of bran and 6 pounds of wheat. Such a ration, with coarse fodders, 
would give: 


Ration per cow daily. 











Dry Digestible 
matter. protein. 





10 pounds rowen hay (second cut).......-ceeesssceesnsecseseesecs 
20 pounds Silage ........cccccccccenccccccceccnccccccccesccocscces 4.18 
MMI 5 occ gewasdu'casaccuenscatescvccvenssesqdstictencesss 5.31 
UOUMAE WIIG 6 oe cccecnccsocscccccacsvscndacsccscwansceanchece 5.37 
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The substitution of 1 pound of linseed meal for 1 pound of the wheat 
would bring this ration nearer the standard. Farmers have reported 
good results with a mixture of equal parts of bran and wheat. It gave 
good results at the Ontario Agricultural College, and better than wheat 
alone. Ifthe coarse fodders mentioned above are not at hand, the ration 
may be varied by feeding 5 pounds of mixed hay, 10 pounds of dry 
corn fodder, the amounts of bran and wheat mentioned above, and 2 
pounds of cotton-seed meal or 3 pounds of gluten meal. 

Low-grade wheat flour is often a cheaper cattle food than wheat, 
This flour contains the germ of the wheat, which makes it turn dark 
colored, but also enriches it considerably. It should be used in much 
the same way as ground or crushed wheat. 

With the present low price of wheat the farmer is advised to keep for 
feeding all wheat which will not bring the price of first-class grain, and 
sell only the first-quality wheat. If possible the wheat should be graded 
rather than sold at an inferior price. 


APPENDIZ. 


In the following tables the composition of a large number of feeding 
stuffs in common use is given from American sources, previous tables 
being revised for this purpose. Not only are the averages given but 
also the highest and lowest result found for each ingredient in the 
various materials. That is, in the case of the minimum and maximun, 
the figures given do not represent the results of single analyses, but 
are the highest and lowest results which have been found in the case 
of each ingredient. They are given to show the limits within which 
each ingredient has been found to vary. 


Composition of feeding stuffs. 





















= Pro wes pNitrocen. . a 

Jater.| Ash. — iber. free ‘at. 

| rea extract. analy 
ses. 

* GREEN FODDER. | | . 

Corn fodder:! ) | | 

Flint varieties— Per ct. Per ct.| Perct.| Perct.| Perct. | Per ct. 
Minimum. 51.5 0.7 0.6; 21 4.3 0.3 besacses 
Maximum. 90. 8 1.8 4.0 11.4 36.3 1.8 j.acs 
Average... 79.8 1.1 2.0; 4.3 12.1 0.7 40 

Flint varieties cut after kernels had | 

glazed— | 

MIN <cciadetesssobemasnceeses 69.7 0.9 1.5 3.0 10.0 0.6 |. .coce- 
DINIMY <3 255 suaduwans scswees na 83.7 27 2.7 6.1 19.7 TB is cacue 
DM ea wccacudsdcsasceccocanes 77,1 1.1 2.1 4.3 14.6 0.8 10 

Dent varieties— - 

MEL cae dav sdacccdneeseyveckes 0.6 0.5 2.0 3.0 O12 fh. wescee 
PERE <n cnavcbeksevdsusercesnce 93.6 2.5 3.8 11.0 27.0 BOL. sees 
PPEEDE cn wwcnccncccsonncs<dsepes 79.0 1.2 1.7 5.6 12.0 0.5 63 

Dent varieties cut after kernels had 

glazed— 
PEER -. codveduscasnawadasenaes 59.5 1.0 1.0 5.4 11.6 0. 4 |. ccccee 
Maximum....... 80.7 2.2 3.3 8.5 27.0 1.6 |. .ccces 
Average ........ 73.4 1.5 2.0 6.7 16.6 O38 7 
Sweet varieties— 

ini 69.3 0.3 0.9 1.9 3.2 0.1 |. -cccse 
92.9 2.6 2.7 8.5 19.4 BGi..ncase 
79.1 1.3 1.9 4.4 12.8 0.5 21 


1 Corn fodder is the entire plant, oui a thickly planted crop, Corn stover is what is left after 
the ears are harvested. 
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Composition of feeding stuffs—Continued. 






























































































at 
ed | | Num- 
> Nitrogen- 
ve Water.) Ash. | | Fiber.| free Fat. = 
ae | extract. peo 
at 
on GREEN FODDER—continued. | | | 
Corn fodder—Continued. | | 
ry All varieties— Per ct. | Per ct. | Per ct. | Per ct. 
9 Minimum 61.5 0.6 0.5 1.9 
“ Maximum 93.6 2.6 4.0 11.4 
IGINORE cc cacadades Jdaacouvoaeaaee | 79.3 1.2 1.8 5.0 
Leaves and husks, cut green— | 
st Minimum 57.9 2.1 | 1.8 | 6.6 
. Maximum... 71.3 4.4 | 2.4 12.5 
k WEVOENNU Soa oda is wacecenscaeteens 66.2 2.9 | 2.1 8.7 
Stripped stalks, cut green— | | | 
h WG UE 2.550. 45 sn st caeceass 74.5 0.6} O4;| 6.7] 14.2 Ob csdcce 
MIR ka de cekxecacnccensvavans 77.4 0.8 0.6 8.8 16.0 OG it: cccons 
MORNE o/s <desenacudsntengansdwune | 76.1 0.7 0.5 7.3 14.9 0.5 | cs 
Rye fodder: | | 
or Miaimum 74.4 1.3 2.3 4.7 | 4.9 0.2 |. cece 
Maximum | 84.3 2.4 | 3.0 14.9 12.4 a 
id UNNI c wate enle vecnesenveusnastawease 76.6 1.8 2.6 11.6 6.8 0.6 
Oat fodder: | 
d METRE AS cos ade | 31.3 15] 15] 71 10:8). “O44 bcccase 
COS EEE RN ree oes | 8.6 4.2 | 6.1} 16.8 39.8 SOE ccasce 
OUND ss Sct ocinns tokecasiss ceasanesect | 62.2 | 2.8 | 8.4 11.2 19.8 1.4 6 
Redtop,! in bloom: } | | 
Minimum 51.5 14 2.0 8.0 11.7 OG}. cccawe 
Maximum 76, 2 2.9 4.3 15.7 21.9 LS cadens 
rere e 65.3; 2.38 2.8; 11.0 17.7 0.9 | 
Tall oat grass,? in bloom: | | 
Minimum | 62.3 1.6 | LT 9.2 13.0 0.6 |. 
g Maximum accel 2&5 3.0 | 3.3 | 9.7 20.7 1.5 | 
MURRMER ca cuatsccuncecceeanns f6saud mes 69.5 2.0; 24/| 9.4 15.8 0.9 
8 Orchard grass, in bloom: | | 
t MR icdc ac cacass Seadoo senececcurs 66.9 1.6 | 1.9 | 5.8 | 9.9 0.7 | ccaaae 
MSs i Nes cogs teyaenanees | 78] 28; 43] M2231 166) LE®Lee 
e ERT, oe bee ee ksees As eccneseoas 73.0 2.0 | 2.6 | 8.2 | 13.3 0.9 | 
Meadow fescue, in bloom: | | 
Minimum 67.6 .6 | 1.8 10. 2 | 12.5 0.7 |. 
’ Maximum ......- 73.2 2.0 | 27) 11.3] 15.7 1.1 
t MEN 23 seincosase cerns scadetecuseess 69.9 1.8 | 2.4 19.8 | 14.3 0.8 
, Italian rye grass, coming into bloom: | 
Q Minimum 69.6 ot 2.6 | 5.5 11.5 14 lines eco 
Maximum 76.6 2.8 | 3.8 7.5 15.4 EG Liccenee 
h NII ira su aseaaeea renee es <onesins 73.2 2.5 8.1 6.8 13.3 1.3 24 
Timothy,’ at different stages: | | 
Minimum 47.0 1.4 | 1.3 | 5.1 10.1 0.6 |. 
Maximum . wie 78.7 3.2 3.8; 19.4) 28.6 2.0}. 
VINEE ccc caniccnse ak 61.6 2.1 8.1 11.8 | 20.2 1.2 
Kentucky blue grass,‘ at different stages: | | 
SIREN Soot act ncn caecvse<csgsausnaes 51.7 1.6 | 2.4 3.8 | 6.5 O28 \.cccaue 
WOMEN cada swndectcatedsensce desea 82.5 4.8 | 7.2 14.8 | 26. 6 EO csacon 
, UIE Cages cadvncweucss<cacwocwsant< 65.1 2.8 | 4.1 9.1 17.6 1.3 8 
| Hungarian grass: | 
Minimum 62.7 1.9 | 2.8 7.6 | 9.1 05 |. .nccee 
Maximum.. 78.3 2.2). 32] 10.8} 20.1 Bb Eciecay 
PUM aang cacaae<sa<s 71.1 1.7; &.!1 9.2 | 14.2 0.7 14 
Red clover, at different stages: | | 
Minimum 47.1 0.9 4 1.8 | 3.5 OO bicneses 
Maximum.. | 91.8] 4.0 7.1| 14.7 25.8 EP 3 
| EE eas ioie Vankwasedenss aoesaue | 70.8 2.1; 4.4 8.1 | 13.5 1.1 43 
| Alsike clover,’ in bloom: | 
Minimum 72.3 19] 3.6 5.3 | 10.8 GL eawie 
Maximum 77.3 2.1 4.2 9.4 | 11.5 1.3 I. cccace 
NOME Cacacas cc paweccecmasacs weae'ass 74.8 2.0 8.9| 7.4 11.0 0.9 
Crimson clover: | 
ER oc ds ha easgeddeccaecowaaace 78.4 1.4 2.7 | 3.5 7.0 O6 fl cscace 
MOMENI 6 de donanen ss Sua eicacadnoves | 84.6 2.0 3.5). 63] 9.7) 0.8 |. .cccse 
UR Gantt ieccssccctiwssavwd «esi | 80.9 1.7 3.1 | §.2 | 8.4) -0.7 
Alfalfa,* at different stages: | 
Minimum } 49.3 18), 35) 25) 10.8 0.6 
Maximum 82.0 5.1 7.7) 14.8 11.5 EF b caeats 
NNGUINE cena dc csuctacs nacdceseaseddusne | 71.8 2.7 4.8 7.4 | 12.8 | 1.0 
Serradella, at different stages: | | 
Mpa eee te een ake oacnae 65.6 1.8 2.1 2.0 | 3.9 | 0.4 |. 
Maximum 84. 6 5.8 3.6 7.8 17.1 | 1.8 
MOU icgaddasceeadesseeasicncdsuess< | 79.5 8.2 2.7 \° 5.4 8.6) 0.7 
Cowpea: | 
inimum 72.8 La) 6G CL 1.8 0.2 
Maximum 93.1 2.7 | 3.5 15.3 | 12.9 0.6 
UME ao. ci ascnedccasevedcacedsceess 83.6 17! 2.4 4.8 | 7.1 0.4 
1 Herd’s grass of Pennsylvania. 4June grass. 
3 Meadow oat grass. 5 Swedish clover. 






* Herd’s grass of New England and New York. 6 Lucern, 





26 


Composition of feeding stuffs—Continued. 














































































































ws Num. 
Nitrogen- a 
| Water.| Ash. | PT | Fiber.| free | Fat. | Det of 
—_ extract. ey 
| 8es. 
GREEN FODDER—continued. | “ 
Soja bean: Perct.| Peret. | Per ct. 
Minimum 48 5.8 Os clecee Hay 
Maximum | ; ; ; 9.7 16.0 Re cannes 
ARRON ooo S ok Sasuakies case eeseens | 6.7 10.6 1.0 27 
Horse bean: | 
IO oe sive cue edeeeand ane 4.9 6.5 0.4 2 
Flat pea (I | j 
IE. card dan ddavnanhs checkeccdnes 66.7 | 2.9 8.7 7.9 12.2 1.6 3 
Rape: | | 
MN BRED cc usauu.dsewesueeusiseebas-caed | 84.6] 2.0 2.3 2.6 8.4 0.6 a 
| | 
SILAGE. | | 
Corn silage: | 
Minimum 62.4 0.3 0.7 3.0 5.1 | 
Maximum 87.7 3.3 3.6 10.5 24.2 2.0 saad 
RMD Soka Codececacwewee'stixaivices | Wr) a Ad 6.0 11.0 0.8 99 
Surghum silage: | 
MIMI cicwsaceeccteaccecs sescereets i; 71.9 0.8 0.6 5.9 13.8 OS 1 cate 
EMER 5 cavidws a cecedas uc skucicaseoss | 78.0 1.2 0.9 6.8 19.0 EBs < cmccam 
REEL rccncoccesdcwes tia0cenee ae | 76.1 1.1 0.3 6.4 15.3 0.3 
Red clover silage: | 
DEEL. cin cisnsadesendceaduabsssaue |} 61.4 1.9 3.0 5.1 8.1 OO. ccs 
PUN Sa Sc chaenanceedenanneseeccads ' 98.6 3.0 5.9 13.9 14.3 1.6 ae 
A vera | 32.0 2.6 4.2 8.4 11.6 1.2 5 
Soja bean | 
Av 74.2]; 2.8 4.1 9.7 6.9 2.2 1 
Cowpea vine si : | j | 
OREN occasion css sctwatcnecceceeeecul 79.8 | 2.9 2.7 6.0 7.6 1.6 2 
Field pea vine silage: | | 
ME 2a <n ctbcesseateeesasase ck | 60.1} 8.5 | 6.9 13.0 26.0 1.6 j 
Silage of mixture of cowpea vines and | | 
soja bean vines, average ............-..- | 69.8 | 4.5 3.8 9.6 i1.1 1.3 1 
HAY AND DRY COARSE FODDER. | 
Corn fodder,! field cured: | 
Minimum | 22.9 1.5 2.7 7.5 20.6 0:9) |.. «asa 
Maximum........... | 60.2 5.5 6.9 24.7 47.8 See \cosauee 
MEMOS Socics Stina ce ncn ir aceesscisathaas | 42.2 2.2 4.6) 14.8 34.7 1.6 | 5 
Corn leaves, field cured: | 
Minimum |} 14.8) 4.3 4.5 17.4 27.3 RB it. as0 « 
Maximum | 44.0 7.4 8.3 27.4 41.4 Se licsenan 
PD cc ccaknaesecseueien wanted ees ; 80.0) 5.5 6.0 21.4 85.7 1.4 7 
Corn husks, field cured: | j 
PE cap caddacsssasgtesdcdveaneees | 26.7 0.6 1.3 6.8 14.3 0.5 oes 
BAUMAN are oni as nc on tisieawrancntevie | 767 3.3 3.2] 23.6 43.6 20} accaee 
Average ..... Beis oavau tsberkanewee hen 50.9 | 1.8 2.5 16.8 28.3 0.7 16 
Corn stalks, field cured: 
DER INOIOE oo cnn ceodicccusssdeueweed | 51.3 0.6 1.2 6.9 11.2 0.3 
REMMI: o5 5 55 s Kawah oaXvce ares antesns 78.5 2.0 3.0 16.8 26.0 1.0 
Averag | 68.4 1.2 1.9 11.0 17.0 0.5 
Corn stover,? field cured: | 
Minimum | 15.4 1.7 1.8 14.1 23.3 C4 to .ccoas 
Maximum | 57.4 7.0 8.3 32. 2 53.3 SD fac scaite 
NON oie na io Nein nee seals b co'ee tana | 40.5 8.4 8.8 | 19.7 $1.5 1.1 60 
Hay from: 
Redtop,? cut at different stages— 
Minimum 6.8 3.8 5.9 24. 44.8 1.4 |. cases 
| 11.6 7.0 10.4 31.8 50.4 8.2 |. cose e 
Average 8.9 6.2 7.9 28.6 47.5 1.9 8 
Redtop, cut in bloom— 
Minimum 6.8 4.8 7.8 24.0 46.8 1.5 |. 
Maximum 11.6 6.5 10.4 31.8 47.8 2.3 
URED foc ssi acanessctednass 8.7 4.9 8.0} 29.9 46.4 
Orchard grass— 
Minimum 6.5 5.0 6.6 28. 9 32.9 
Maximum 13.6 7.9 10.4 38.3 48.6 
MEINE Bass os Soaiadc<asac- ovens es 9.9 6.0 8.1 32.4 41.0 
Timothy,‘ all analyses— 
Minimum 6.1 2.5 3.8 22.2 34.3 
Maximum wae 28. 9 6.3 9.8 38.5 58.5 
INO iis gu do ocass wa cseeeses 13.2 4.4 6.9 | 29.0 45.0 
Timothy, cut in full bloom— 
IIE ons cceiie cosa sescs 7.0 2.5 5.0] 22.2 34.4 
Maximum......... saa st: oa 6.6 7.5 37.1 48.5 
PORNO eine dc evsaverckuss since s es 16.0 | 4.5 6.0} 29.6 41.9 
iEntiro plant. * Herd's grass of Pennsylvania. 


3 What is left after the ears are harvested. ‘Herd’s grass of New England and New York. 
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Composition ef feeding stuffa—Continued. 
































































































n- | | | Num. 
. | es Nitrogen- 
- | Water.| Aagb. = Fiber. | free Fat. = 
. | j | = | extract. ° an 
a ee nt . : _ eieee— a | wa I ee 8 ree Ree 
HAY AND DRY COARSE FODDER—continued. | | | 
- Hay from: | 
ae Timothy cut soon after bDloom— Per ct. | Per ct.| Per ct. Per ct.| Perct. | Per ct. 
rr NR ca rncateccabenndens ahd | 28} S61 46] BT] SOL EVEL... 
Maximum 21.6 | 5.4 8.1; 33.4 51.0 3.6 eecee 
a Average -| 14423) 4.4] 6.79 28.1 | 44.6 8.0 | 11 
Timothy cut when nearly ripe- | 
3 MEU cca se ctencesscnadeces wand 7.0 | 2.7 4,3 24.8 38.0 1.0 |. .c«-. 
PURSUE 0 ou cpeakosevcctcaanees 22.7 | 5.1 6.0 38. 5 49.1 Se cacan 
3 BVMMGMD cick cnceadsees sacxacaeus ; 24.2) 8.9 5.0} S811 48.7 2.2 | 12 
Kentucky blue grass— | | 
MAOINNUER  ohdclsescececaccanwaws | 3 | 4.5 5.3 17.7 | 31.8 2.0 f.<<s.- 
MGGAOUNE ¢ fc x25 50403 ozexsccosn 3a | 328) 7.8] 129] 268] S11) 4.2].-..... 
K DIRE os? waacadecnnce doe | 2) 6.3 7.8} 28.0] $7.8 8.9 10 
if Cut when seed was in milk— | | | 
9 Mane rcs. s.ac els ens shea ka: | 225) 56{ 60] 23.9 22) “See 
SNE co cccescchexcactsneceance |} 26.5) 7.6 | 6.6; 24.9 35.4 4.3 J. ccccce 
MIRE B at J cvcusas ee descacartes | 24.4 | 7.0} 6.3 | 24.6 34.2 3.6 - 
se Cut when seed was ripe— | | 
2 Minimum........ dsensacccsersscess| 27] 5.1] 5.3} 20.4 33.6 2.8 |------ 
Maximu | 32.8] 78{| Go] 25.7 $3.7) 33)....... 
Avei } 27.8) 64] 6.8] 23.8 $8.2] 8.0) * 
< Hungar | | | 
5 } |} 49 5.0} 47] 23.6 44.4 LG h.:..-. 
Maximum = | 9.5 | 7.5 12.3] 36.3 53.0 3.8 I. cccce- 
1 TRONOIO NN daicsacvoekecuasanenedieu He 6.0} 47.6] 27.7 49.0 2.1 18 
Meadow fescue— | | 
9 RRUMUIN a <n 50isebescousaaes --| 74] 6.5] 45)» 20.8 28.5 1.6 |...06 
. Mageliniline soc cach see ce ssesecst) 32.5 7.8) 128} 38L9| <8) 6c 
1 PINE Sc canine nccncetewsedeens ..| 20.0 6.8 | 7.0 | 25.9) 88.4 2.7 9 
Italian rye grass— | | | | 
1 PENI ocr veskcedisuniscsvecaal 7.4] 6.1 | 5.7 | 284] 39.6 | 1. 8 |. .cccce 
PEMAANUDD cbcwanviccesesreness see a ee 7.9} 8.8} 33.9} 48.9 | EGE ecncus 
ee ee ee —? 6.9| 7.5 80.6 45.0; 27 4 
Mixed grasses— | | | 
METI 2 sds vdensese<cesedsite | 65/ 21) 48] 210 $4) “bP pence . 
t Maximum <<. .s-<<s.25se<-.cscoss-.) (800) GS) eet sa 60.8} 4.9 ]--...-. 
- BVOPROG. wc cenesvneens stcctexkers |} 15.3 6.5] 7.4 27.2 423.1; 2.5 126 
5 Rowen (mixed)!— | | | | 
Minimum ........ sgucakadeenense ; 82 5.1 9.6) 20.1) 33.6 | 2.2 | ---2 nee 
a Maximum....... af 26-4 7.2 14.8 20.0 | 44.3) 4.5 |... 
; AUIGEME ccccuaodesdvksneadaeeswae | 16.6 6.8 11.6 22.5 89.4; 8.1 23 
1 Mixed grasses and clovers— | | 
Minimum 8.2 3.6 5.5 19.7 | 31.8 1.5 |. -ccce 
y Maximum 15.9 | 9.6 14.4; 35.1) 48.9 8.1 [ecesecs 
. BOONE os ncnwetccstuhemnuee en 12.9 6.6 10.1 27.6 | 41.3 2.6 1g 
; Swamp hay— 
MGUY do aSagcsteines sevscuscss 7.8 3.3] 5.0] 19.4] 38.9 0.8 |.------ 
PEMMIONUUD code ccodénsccparseuwnss 17.9 12.1 | 8.8 31.6 | 51.7 8.6 f.ccace ° 
7 PRI ong id ccawe sav scededusoeen | 11.6 6.7] 7.2 26.6 45.9 2.0 & 
Salt marsh— 
Minimum | 5.4 4.0} 25.1 34.1 | 1.6 |. -.cee- 
Maximum P SES 7.8} 33.8 54.3 3.1 |.------ 
CURED cacccscnuesacceccasds ; 7.7 5.6; 80.0 44.1 2.4 10 
) Red clover— 
Minimum 3.9} 10.0} 15.6 27.3 1.5 |.--000- 
Maximum 8.3 20. 2 35.7 52.2 6. Of. .cccce 
MORIN Goecice vacnstdenanndccoadas | 6.2; 12.8) 24.8 38.1 8.3 38 
3 Red clover in bloom ~ | 
| Minimum 6.0 | 5.6 10.8 17.9 27.3 2.5 f.<cccae 
Maximum 31.3 | 8.3 15.4; 28.1 41.3 B.S fccoces 
PONEME oc ascnsnvuacwaosacaen anne | 20.8 6.6 12.4 21.9 83.8 4.5 
Alsike clover— | j 
MEME oh ica ndacdanecvenaacctue 5.3 6.1 9.2 19.7 35.6 eee 
Maximum....... } 13.9 12.2 16.1 29.5 45.9 43 Fcances 
MIR. dane s ts ei eksnoddKdwnakeeus | 0% 8.3 12.8 25.6 40.7 2.9 9 
White clover— | 
EMMIS 5 ova detdviescangssouces 6.1 4.5 13.9 20.3 33.4 EFE 
DEN a co< sc ckucatccencdscdse 13.5 13.8 20.0 30.3 7.3 5.8 |. 
POM 2c tsawsnaecenncse cones : 9.7 8.3 15.7 24.1 39.3 2.9 
Crimson clover— ; 
Minimum 5.9 7.4 13. 6 20.1 29.3 L.& |. .cccce 
Maximum 13.4 13.0 16. 1 34.9 42.6 4.8 |..c000e 
MII daiia< 5 saaelciw ere’ dane een 9.6 8.6 15.2 27.3 86.6 2.8 
Japan clover— = 
VERO 6 coc cinceveos csewsesesedac 11.0 8.5 13.8 24.0 39.0 8.7 2 
Vetch— 
IND 6 sins n't s dajed scducdnsacas 8.3 ti 13.1 19.7 26.5 1.6 |. .cccae 
Maximum..... os 15.8 11.6 23.1 28.1 40.2 3.0 |. .cccce 
AVETAZC. cverecesss Seocnssoust anon 7.9] 17.01 26.4 86.1 3.3 
1 Second cut. 
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Composition of feeding stuffs—Continued. 



























































| | Nitrogen- 

Water.| Ash. | — | Fiber. | tree Fat. <= 
| et | extract. aaery 
86s, 

= Bs cae a 
HAY AND DRY COARSE FODDER—continued. | 
Hay from: | | 
Serradella— | Per ct.| Per ct.| Per ct.| Per ct.| Per ct. | Per ct. 
Minimum | 7.2 | 5.4] 13.9! 19.4 40.5 Bh oe 
Maximum | 11.7] 103] 166! 22.9 46.0 DOH cco 
Ce | 9.2 | 7.2 | 15.2; 21.6) 44.2 2.6 | 8 
Alfalfa !— | | | 
PMT soc cpc cc cecindsaceewees swe 4.6 | 3.1 10.2 14.0 35.1 |} Re he day 
Maximum.........-00----ss.ceeee 16.0] 10.4} 20.3] 33.0 53:0)) ° 8:8'|-. 02, 
PVORAED Fea cistcnsedesessecevccevens 8.4) 7,4) 14.8) 25.0 42.7) 2.2) 21 
Cowpea— | | 
Minimum 7.6 | 3.2; 13.6] 16.4 39. 4 | La 
Maximum... 14.0| 10.2| 20.3 23.0 49.5 | 3.7 | 
MME Said onscescs cashdvccncxececs 10.7| 7.6 16.6 20.1 42.2; 2.2 
Soja bean— | | 
PINE oie oacs:eia date serie nu Canina cai 6.1 | 4.8 | 14.0 17.3 31.8 BN cctens 
EMMI Sows CaiiceaceChatsdixern'c | 20.1] 89] 181] 382.3 41.0 Philo sevens 
PRINS s6c os eousnawrescheciecuscd 11.8; 7.2] 16.4] 29.4 88.6 5.2 6 
Flat pea (Lathyrus eylvestris)— | | | | 
Minimum |} 63] 6.5 |} 17.6] 185) 27.7 RON cd 
Maximum 10.0 8.6; 27.9 32.7 } 34.0 | 4.6 |....2.. 
NOUMIOD peices ncaa dincacanenisseccnss | 84) 7.9 | 22.9 26.2 81.4; 3.2 5 
Peanut vines (without nuts)— } | 
Minimum | 6.3) 7.3 9.1 18.3 | 33.1; 1.7 
Maximum | 78) 157| 117] 83.3} 50.4; 5.8]. 
POURED sina ecs der cdcnctbasavenss 7.6) 10.8\ 10.7 23.6 | 42.7) 4.6} 
Soja-bean straw: | } ' 
Minimum 5.7 | 3.9 | 4.0} 34.0 35.3 | OB iccceas 
Maximum 14.0) 49) 49] 49.6 43.3 | Bi lecesaee 
NE oie divas snus scasbscscovsnces | 10.1) 6.8] 4.6 40.4 87.4) 1.7 4 
Horse-bean straw: | 
PN ewe kKGacesccce egies ececanecss 9.2; 8.7; 8.8 37.6 34.5 | J.4 1 
Wheat straw: | | | 
Minimum | 65/ 30; 29 34.3 SLO, 1028)|-cxsess 
Maximum 17.9 7.0 | 5.0} 42.7 50. 6 | 1.8 |-2eeeee 
NMED So ond Rbsecsccscscscoesewehe evs | 96) 4.2 8.4| 88.1 43.4 1.3 | 7 
Rye straw: | | 
MMMM Fs ewicidoewradebe<eccewusiee’ | 63 2.8) 2.2) 32.7 41.0 1.0) |.occese 
Maximum....... Lie vue Re senyasceneaeue | 9.7 3.4 3.6 43.3 52.9 1.6 j-seeees 
PEMERIOO a5 bSaweSnnsngenanedcsecpcsine ac 7.1 | 8.2 | 8.0} 38.9 46.6 | 1.2 7 
Oat straw: | | 
BEM od on cdc sccdpwasicevecccscwsun | 6.5 3.7 | 2.7} 318 5. 5 1.7 
MERRIE . 6 Sssceseccesee Pinneiwackoses | 114 6.7 | 6.9] 45.1 46.6 3.2 
ME occ ciawc dawson svitonceassiaale ne : 9.2 5.1 4.0! 37.0 42.4 2.3 
Buckwheat straw: | 
DIMI ro givinie o's ek tenet atbacsesied cba 9.0 4.9 3.3} 37.2 32.1 0.7 |-+-2e0e 
MID io SS ia ginioin'e oka Waiswiecins «a's 10.4 6.5 7.8 46.8 38.9 | 1.7 J.cccose 
NID SS Sv edictciesdacdasa += SGutrndid 9.9| 6.6 5.2 | 48.0 $5.1; 1.8 8 
ROOTS AND TUBERS. | 
Potatoes: | | 
RMN 5h os vicwndwwedcdscads<nienas 75.4 0.8 Wis 0.3 | SOE is toeecs Sree . 
EMMI Sosa xi tincaaavannesodsaiadxss% 82.2 1.2 3.0 0.9 20. 4 O31 |. cucene 
BIND SAC cowcics cass sccutecknacenees 78.9 1.0 2.1 0.6 | 17.3 0.1 12 
Sweet potatoes: | | | 
Mme) 8 2 feo ko Lo hectvcnecaces 66.0} 6.7] 05] 0.6] 180] 0.8]....... 
PO So igcle osnd covccchineceeen seed 74.4 1.3 3.6 2.5 29.7 | 0.6 |. .-200e 
PMID Sac se akSndvndecesveecdscsscosens 71.1 1.0 1.6 1.3 24.7 0.4 6 
Red beets: 
Minimum 85.8 0.7) 11 0.6 3.8| 0.1 
Maximum en 1.6 Le} LL 11.3; 0.3)- 
Average...... Wa act ctigekasep ase w ewes ce 88.5 1.0 1.5; 90.9 8.0; 90.1 
Sugar beets: 
Minimum 80.5 | 0.4 Li 0.6 5.7 | Go lisscwwe 
Maximum 90.8 1.2 3.2 | 1.3 13.6 | Gib fh cccdax 
RENE cones a cannes wcecuwscaesexieeee 86.5 0.9 1.8 0.9 | 9.8} 0.1 18 
Mangel-wurzels: | | 
Minimum 86.9 0.8 1.0 | 0.6 2.4 Bid hecccces 
Maximum 94.4 1.4 1.9 | 1.3 8.7 it wccces 
PERNT oy Cadac 3 ncinsena buick scesesle 90.9 1.1 1.4; 0.9 6.5 0.2 9 
Turnips: | 
Minimum 87.2 0.7 | 0.8 | 0.8 4.2 Oo0 Ienconce 
Maximum 92.4 1.0 | 1.4 1.4 8.8 OP lh cccae 
REIIND Ss goa ssa woods cous caseocedcus 90.5 0.8; ° 2.1) 1.2 6.2 0.2 8 
Ruta-bagas: | 
Minimum 87.1 1.0 1.0 | 1,3 5.1 0.1 |...cc00 
Maximum eee | 1.4 1.3 | 1.4 9.1 | OB j...c0s 
AVELAZO..ccccccccccccccccsees <wonesinwp | 88.6 1.2 12; 1.8 7.5) 0.2 
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Composition of feeding stuffs—Continued. 
















































































































aan | a Num 
| > | Nitrogen- 
im. Water.| Ash. | I To. | Fiber.| free Fat, | berof 
rof tein. aateaat analy 
ly ot ses. 
Ss. — aaa pai ree aE ————— 
a ROOTS AND TUBERS—continued. 
Carrots: Per ct.| Per et.) Per ct.| Per ct. Per ct.| Per ct. 
Minimum 86.5 1.6 0.8 0.9 5.1 OF li ccceun 
Maximum 91.1 1.3 2.0 2.3 10.4 A 
BVOTALO. 00s vcccceccevcces, covevecccsss 88.6 1.0 1.1 1.8 7.6) 0.4) 8 
one Artichokes: 
8 AVETAQZO. ... 2.20 enc eeen eee oncececeess 79.6; 1.0{ 2.6 0.8 15.9 0.2 2 
GRAINS AND OTHER SEEDS. | | 
21 Corn kernel: | | 
Dent, all analyses— | } 
ss Minimum | 6.2 | 1.0 7.5 | 0.9 65.9 | $F lccsaes 
ban: Maximum 19.4 2.6, 11.8 4.8 75.7 1.5 |. --ccce 
8 WMNUN. oo cucchoptvensesacounen® 10.6 1.5) 10.3 2.2 70.4 6.0 86 
Fiint, all analyses— | 
es Minimum 4.5 | 1.0 | 7.0 | 0.7 65.0 | 2) eo 
oe Maximum paws 19.6 1.9 13.7 2.9 16.7 WE ccceen 
6 PEMMOED cs cos sccccecstencediaences |} 11.8 1.4| 10.5 37 70.1 5.0 68 
Sweet, allanalyses— | | | 
Minimum 6.0 | 1.4 9.5 | 1.5 } 61.8 RE oases 
a Maximum. 10.9 } 24) 15.3) 5.2 72.4 08 |. cccese 
5 Average. 8.8 1.9 11.6 2.8 66.8 8.1 26 
Pop varieties 
Minimum 8.6 1.2} 97] 1.2 68.4} 4.2]. 
3 Maximum aes 11.8 7 13.1 2.3 71.1 6.0 
8 PM NOTEROs a cvcteccucdanvescsesuccens 10.7 1.5) 11.2 1.8 69.6 | 6.2 
Soft varietics— | j | | \ 
PEON on nnn cece eden cvesseons 6.1 | 14/ 88 1.3 66.0} 5.0 ]...ccc- 
‘ ME ASAIAWIN clases ncesede+saasess t weal net ciel isa 75.5 | SBlecccess 
4 RAGE Ps goon edccensalcccsxeal 9.8 1.6) 11.4 2.0 70.2 | 6.5 5 
All varieties and analyses— | 
1 Minimum | 4.5 1.0 7.0 0.7 61.8 | GPC ckcc 
Maximum | 20.7 2.61 15.3 5.2 76.7 CS it...055 
DE ailanca ssa teiccoseeanadnees | 109} 1.6] 105] 21 69.6| 6.4| 208 
‘ porghum seed : | | 
1 AS eileilies ok eats ao ue scesesacteeenans | &s 1.4 Te 1.5 59.0 SE ese 
Maximum... | 4.3 11,3 8.7 73.6 4.6}. .ccese 
BRON cc acigececccsanscaceucedy ciccees 2.1 9.1 2.6 69.8 8.6 10 
: Barley : 
| Minimum 1.8 8.6 1.3 66.7 1.5 
Maximum | 3.2 15.7 4.2 73.9 3.2 
Average......- Gi nccecssweirasacekesd 2.4; 12.4 2.7 69.8 1.8 
. Oais: } | 
) Minimum - 8.9 2.0 8.0 1.5 53.5 RO tassccs 
Maximum 13.5 4.0; 14.4 12.9 66.9 G56 becasue 
‘ DVORAGD ccs cens cosas ccccndencewsicecss's 11.0 8.0 11.8; 9.6 69.7 5.0 80 
1 e@: | | 
: ' Minimum 8.7 1.8 9.5 1.4 71.2 L4 fesccees 
Maximum | 2.2 1.9 | 12.1 2.1 73.9 SE cacsss 
IRENE coc suede cscnasneesaseseess | 11.6 1.9; 10.6 1.7 72.6 1.7 € 
Wheat, spring varieties: 
Minimum i 8.1 1.5 8.4 1.3 66. 1 1B hisedeun 
Maximnm... Shueasacasel  OEe 2.6 15.4 2.3 74.9 26 bisviess 
UANENIE oa cece aancsccds sacwessses< | 10.4 1.9} 12.5 1.8 71.2 2.2 18 
Wheat, winter varieties, all analyses: 
Minimum 7.1 0.8 8.1 0.4 66.7 LS. 
Maximum 14.0 | 3.6 16.6 2.9 77.7 3.9 
WNGUNINE a2 osc cuncbactacuwe cesses <eeaes | 105{ 1.8 11.8 1.8 72.0 2.1 
Wheat, all varieties: 
Minimum Fi 0.8 8.1 0.4 64.8 ES hse a 
Maximum 14.0 3.6 17.2 3.1 77.7 RG he cccees 
AVOTAZC....-.0cccccccccncecccecsceesss 10.5 1.8| 11.9 1.8 71.9 2.1 $10 
Rice: 
Minimum 11.4 0.3 6.9) 01 77.5 GB ccc ‘a 
Maximum 14.0 0.5 8.6 0.4 80.6 OG Tl. idccee 
PNR. cvigccddcasdnnecevacssdausene 12.4 0.4; 7.4 0.2 79.2 0.4 10 
Buckwheat: 
Minimum 10.9 1.6 8.6 7.8 62.6 2.2 |. .-cese 
Maximum 14.8 2.3 11.0 9.4 65.4 De oe 
Seotenscemocneee | 12.6 2.0; 10.0 8.7 64.5 2.2 
8.5 | 2.1 16.8 29.5 22.0 20.9 |. 
8.8 3.2] 16.7 30.3 20.7 21.5 
8.6 2.6 16.3 29.9 21.4) 21.2 
7.0 2.9 14.5 20.3 17.3 18.9 |. .cccse 
17.5 4.5 21.7 28.7 29.1 , 2 
0.3 3.6 18.4 | 23.2 24.7 19.9 
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Composition of feeding stuffs—Continued. 





















































































| j 2 Ae 
| | | Dee | Nitrogen-| nae 
| Water.) Ash. | {,; Fiber. free Fat. [oe 
| [ee | extract. — 
a eS rf 
GRAINS AND OTHER SEEDS—continued | | 
Cotton-seed kernels (without hulls): Per ct.| Per ct.| Per ct. | Per ct. ee 
Minimum 6.0 4.0} 29.3 | 3.1 | Cor 
Maximum 6.3 5.4] 33.1] 4.4 | 
MIA 8 oct dence tccnbncsicancvas 6.2 4.7| 81.2 8.7 | 
Cotton seed, whole, roasted: | | 31 
RHI eo — oa. 9. Saceceecstasstyeussse 2.9 2.3} 16.1! 16,8 = 
NN kkk aw bikks dé ccadens 66 dn Wesete 9.3 8.7 17.6} 24.0 
I Skins htutednadecmse nese anteness 6.1 5.5 16.8 20.4 
Peanut kernel (without hulls): | | j 
CNC te ss iccacngenenseenwaanmhe cp 4.9 1.9 23.2 | 2.0 27) TO nce 
MNNEIEN ne soa cevivs.caccuesacescacewen 13.2 3.8) 31.5] 18.4] ee ee a eee 
II en cain ce cep aeek banner me’ 7.5 2.4 27.9 | 7.0 15.6 | 389.6 7 
MIRO MINI foc coos acass secsucvesccuusue seks 11.3 3.8 26.6 | 7:2 50.1 | 1.0 1 
Soja bean: | 
NINE hc ias Sawcadweyee sts omew ened 5.9 3.1 26.3 3.4 St RR lswoas 
Sc snceinexieetodnecaneenbunes 19.3 5.4 40.2 6.1 3G. Ot. caanae 
PUD occ ccedcwrinvevcneon seep scece 10.8 4.7 $4.0 | 4.8 16,9 8 Cre 
Cowpea: | | 
NN 66. aks svepindaakdsepatenune? 10.0 2.9) 19.3} 2.5 50. 5 oe ae 
DEMON ct oo nwa cbowees ences seo 20.9 3.4 23.0 | 5.0 62.0 | BG sl wwdeaes 
OMNI on cic'nclale s'sClakan'e dneniee teks 14.8 3.2; 20.8 | 4.1 65.7 | 1.4 5 Gh 
| 
MILL PRODUCTS. | 
Corn meal: 
Minimum 0 0.9 7. | 0.5 60. 4 WO. cheese 
Maximum 27.4 4.1} 13.9] 31 74.0] 5.1 
MINS oo ceca wasn oiga qains Gates anes 15.0) 1.4] 92] 1.9 68.7 | 3.8 
Corn and cob meal: | 
PL vcpsiekesnineisoeseresmexawe 9.5 1.2 5.8 | 4.7 56.8 2.5 Ch 
TL ccvudthessennptamcavad ews aes 26.3 1.9 12.2 9.4 69.7 4.7 
EME ch scinsaeonsecesdebewebossante~ 15.1 1.6 8.5); 6.6 64.8 8.5 
Vatmeal: | | | 
Minimum 6.2 1.8 12.9 | 0.6 66. 6 pk Bee Gh 
Maximum .. 8.8 2.2 16.3 1.2 69. 0 SS eee 
INI c Ss idcidecce Cangieaintouasevguuns 7.9 2.9 14.7 0.9 67.4 7.1 6 Dr 
Parley meal: | 
NN is ceshinegcdsatbaneeenatanwes 9.9 1.6 9.8 5.9 63.5 RAD be seam 
I  ichiivchanddcecagaaddacxeewees 13.6 3.8 a 7.0 68. 0 Saclnad 
ND oo sciaciviane GacicSas mats sap ekawas 11.9 2.6 10.6 6.5 66.3 2.2 | 3 Ste 
Rye flour: | | 
ee eee 12.4 0.6 6.0 4 77.6 CBs ccccas 
MEGRAUOUDY csc wirennnesscccstancsceness 13.6 0.8 6.9 0.5 79.1 C.D hs scaaes 
PID yas aidne ais ahscis vid sciedvesitsie a's 13.1 0.7 6.7 4 | 78.2 0.8 | 4 Oa 
Wheat flour, all analyses: | | | 
REED 5 Lona ot patanoe centeCeneees 8.2 0.3! 8.6 0.1 71.5 WG ticwcecs 
PAE IMDR coos ccs cu encwsscnctesmanioes 13. 6 0.7] 13.6 1.0 78.5 iS scone 
NNN Sn. ol ccna nsaahelsnssmaseueken 12.4 0.6; 10.8 0.2 | 76.0 1.1 | 20 Ba 
Buckwheat flour: | | | 
DIMNMIDR ccs iiswbcusisncunectansaaknns 12. ¢ 0.7 | 4.2 0.2 71.1 OT lasses 
PRMMINNY onchivee's a enewasicenees a 17.6 1.3 | 8.1 0.5 | 79. 4 BO boeken 
RD Nuevos oh sso Ske Raposo anuawe 14.6 1.0 | 6.9 0.3 75.8 1.4 4 Mi 
Ground linseed: | 
NE acca tiew ea eRewoue e keamaas 7.9 3.4 | 20.3 5.0 25:5 | 30.3 |. .<ases 
PIATHAUM .. oc 2sccvsccccecccsesscessces | 8.3 6.1 23.0 | 9.6 30.2} 30.5 |....0- 
RRS. wien in was cere uetenndaaupvainess | 81 4.7 | 21.6] 7.3 27.9 | 30.4 2 Br 
Pea meal: | | | 
Minimum | 8.9 2.6 19.1 Bt 50. 2 OD iuwaed 
Maximum } 12.1 2.7 21.4) 17.7 52.0; 1.5 |....... 
NANO oo cc ccba as cockocsasansaceacs | 20.6 2.6 20.2 | 14.4 61.1; 1.2 2 Br 
Soja-bean meal ) 40.8 4.5 36.7 | 4.5 | 27.3} 16.2 1 
zround corn and oats, equal parts: | | | 
DEIN eek Coe winghccesaceadoeces | 10.7 9 8.4 ee | 170.4 | 4.0 | occu 
DROME onto at awsavs vent anecaeeaak 13.1 2.7} 10.4 ]......-. | 173.7 6.0 |. aden Gi 
MRUMUMEDE ota ter vss ses secsseaineneneeess 11.9 2.2) 9.6 |........ 1972.0; 4.4 R 
| | | j 
WASTE PRODUCTS. | | 
Corncob: | | | 
Minimum 0.7 1.2] 18.2) 43.8 0.1 }..-s0ee W 
Maximum a 2.7 3.7] 38.3 66.7 OB j.ccacay 
| OR i Se CEE ee ree ee 1.4 2.4; 80.2 64.9; 6.6 18 
Hominy chops: | | | | 
NUE sesdnesvccecesscnscosacceseas | 1.9 7.9 | 2.5 61.0 | £6 \...ce ° W 
REDS 6 ecu dad cat ownae aden « 3.1 11.2 | 6.7 | Wo2! ALR i aie 
Po ont eta tiy atecoas eeniias 2.5 9.8; 3.8 64.5 8.3; 12 
Corn germ: | | i 
Minimum 1.9 9.7] 1.9] 1.0, 6 2:|-<ccom qv 
Maximum... 7.4 | 9.9 | 5.8 | 67.4; 11.2 |..-..-- 
Average......... 4.0; 98) 4.1} 64.0' 7.4) 8 


1Including fiber 
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Composition of feeding stuffse—Continued. 






































































































P Nitrogen- | ber of 
Water.| Ash. | , 1° | Fiber.| free | Fat. |." 
tein. | aatwunte | | analy- 
| | extract. | | 08 
P Fi . | | | 
WASTE PRODUCTS—continued. | | | 
Corn-germ meal: Per ct.| Per ct.| Per ct.| Perct.| Perct. | Per ct. 
Minimum 6.5 0.8 | 10.0 7.8 57.4 431... 
Maximum 9.9 2.6; 14.0 13.0 G1.6) ILD fn cccue 
DUCT: <cinn canutrccscesacievsrswosssae | 8.1 1.3] 11.1 9.9 62.5 7.1 6 
Gluten meal: | | 
Minimum 6.2 0.5) 21.3 | 0.3 | 34.0 3.4 |..----- 
Maximum 12.3 2.0} 39.2 7.8 58.5 20.0 |.------ 
Average... 8.8 0.8; 29.7 2.2 49.8 8.7 | 64 
Recent analyses— 
Minimum 6.2 | 0.5 21.4 0.6 34.0 OB hi csswss 
Maximum 11.1 | 2.0; 39.3 7.8 58.4 98.0 |. cceces 
BVOTEEO occ ccecescecsecesctncncces | 8.2 0.9; 29.3 3.3 46.5 11.8 20 
Chicago!— | | 
MMM cesaccccsecduasninadasucsts ; 10.1) 2.1) 30.1 1.6 | 48.7 8.4 
Buffalo '— - | | 
REED ci aactackacsduseaievataees | 82); 0.8] 28.8 6.1 | 60.4 | 11.2 5 
Cream gluten: | | 
Minimum 7 Ta 0.6 34.1 | 1.2 35.0 13.6 |. cece 
Maximum... 9.0 0.8; 3882] 1.3 41.1 15. 8 f. cece 
RUE o wccrag as sonsnsccessancesnes | @2i G79 | 36.1 1.3 $9.0 | 14.8 8 
Gluten feed: | | | 
Minimum 6.3 0.7); 19.5 1.5 44.5 7.0 | ccocce 
Maximum..... 9.0 18] 28.3 8.2 SOF WO cexccs 
RAMMED cendacadedccccatascewsanen as | 9.8] 1.21) 24.0 6.3 | 61.2; 10.6 ii 
Buffalo'!— | | | 
Average cae | 25.0 | 5.3 49.3 11.6 5 
PON'S. .s<2200. 14.0 | 0.6 33. 3 | 1.6 36.5 14.1 1 
ROR? snatapdcesscuSandestnnteceaancs 7.5 | 0.8 19.8 8.2 51.1 12.6 1 
Chicago maize feed: 
Minimum | 8.6 | 0.7; 19.3 6.8 | 49.2 5.6 |. -cccee 
Maximum 9.7} 1.1] 26.9 8.7 SE 3] ‘BOfoccee 
eee 9.1] 0.9; 22.8 7.6; 62.7| 6.9} 8 
Glucose feed and glucose refus | | 
VORBOR casa cece ssc sicaaweaiccaghansxase 6.5 1A 26.7 4.5 56.8 10.4 | 2 
Dried starch feed and sugar feed: | | 
Minimum 9.2 0.6 17.1 3.1 49.2} 1.3 |--ccce . 
Maximum 11.7 | 1.2 22.1 | 5.6 50.6) 11.1 ]---.cc0 
PE ndgdndattesiquncua cieawedestan 10.9 | 0.9 19.7 | 4.7 64.8 | 9.0) 4 
Starch feed, ramen: | 
Minimum 62. 3 | 0.1 3.6 1.6 | 18.7 1.3 ]- 
Maximum 72. 2 | 0.6 9.6 | 4.4 28.9 4.4 | 
ENE asecexcccascecasesceeccncccamel “GUN 0.3 6.1 | 3.1 22.0 8 
Oat feed: | 
Minimum | 3.2 12.6 | 3.7 | 56.2 | tf ecoven . 
Maximum | 4.2 20.0) 12.5 63.7 | 7.8 |. <ccece 
EOUMME TS A cvk ct aicccdcqaccnuecip cannes ; 82%7| 160! 6.1 56:4; Fai 4 
Barley screenings: | | | } } 
Minimum 12.0] 35 Bi} Be 61.6 RO stee 
Maximum... } 12.4 | 3.6] 12.5 | 7.6 62.0 2.9 |.--2-e0 
Average.......-- 12.2 8.6} 12.3; 7.8 61.8; 2.8 2 
Malt sprouts: | i | 
RIN ig ioc dieinacnaseccawesied seeks 7.3 3.8 21.0 9.3 | 45.5 | LO l.cccces 
ED gana cexaccedacnacdesse cca 12.0 6.7 25.9| 12.0 50.3 | 3.0 |.---000 
PIN <i vn anc excvecueseseieunsace 10.2 6.7 23.2; 10.7 48.5/ 1.7) 4 
Brewers’ grains, wet: | | | 
Minimum 68.6 | 0.3 4.3 3.1 | 9.6 OEisacode 
Maximum 79. 4 1.5 6.9 | 5.6 | 15.9] 2.8 ]-....-- 
WMMMERS oni oc wal Koo kciaceuskecbnesae dus | 75.7 1.0 5.4) 38.8) 12.5 1.6 16 
Brewers’ grains, dried: 
Minimum 6.2 3.3 19.3 | _10.2 46.1 4.2 
Maximum 11.9 3.8; 20.3] “11.6 56.8} 6.5] 
(EWI a50 aienk5s caseu svaseu es qandan 8.2 3.6 19.9 11.0 61.7 5.6 
GANG PINON .00060 vce ssescccsacsceccces sn 5.8 2.8 31.1) 12.0} 33.4 14.9 
Rye bran: 
MRMRMR Stgcciniaeetaachananon caer ers | 82 2.9 11.5 2.5 | 59.8 Et lise 
MEM nace nbisevodavsccsccn vases | 13.7 4.5 16.8 4.1 67.6 4. © lcacacs 
RNMUMIR ES occas sane itvexdsaccasacaseces | 11.6 8.6 | 14.7 8.5| 68.8 2.8 7 
Wheat bran from spring wheat: | 
Minimum | 7.4 4.0; 143 5.4 | 51.7 3.6 |. 
Maximum es a 6.0! 18.1 10.1 | 58.1 5.0 
UME si cte aise cucccescusivawscsace’s | 11.5 6.4; 16.1; 8.0 54.6 4.5 
Wheat bran from winter wheat: | 
Minimum 10.6 5.0) 13.9; 7.2 50.5 $8 bceece 
Maximum sasel Ieee 6.4/ 17.8 8.9 56. 2 4.6 1. <cewan 
SU ielinn a= 14 fas pcehoiegasan sense 12.3 6.9| 16.0 8.1 63.7 4.0 7 
Wheat bran, all analyses: 
ES i | 7.4 2.5 12.1 2.4 | 45.5 ES Loscams 
Maximum. + 15.8 7.8 18.9 15.5 63.2 TOP cccake 
QUMNUIIR cnn cecesencsctscncnvese ---| 11.9 6.8' 15.4 9.0 63.9 4.0 88 
1Included in above average. 
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| 
Water.| Ash. | P70 
. | tein. 
WASTE PRODUCTS—continued. | | 
Wheat middlings: | Per ct.| Per ct.| Per ct. . 
Minimum | 9.2 1.4 10.1 1.3 
Maximum 16.0 6.3 20.0 12.7 
MEMEO oGilcv ne veniiocisa'aseniececseseees 12.1 8.3 | 15.6 4.6 
Wheat shorts: | 
Minimum 4.1 | 2.0; 11.1 6.0 
Maximum 15.5 6.2 19.4 10.5 
NUN ni Sisi ain gs ainigis ¢-p's- 6.9 viv'as'sidwaaeis'es'c 11.8 4.6| 14.9 7.4 | 
Wheat screenings: | 
Minimum 7.8 1,9 | 8.3 7 
Maximum 13.6 3.8! 16.9 7.5 
ED cot codccncssenssscaienasescs 11.6 2.9; 12.5 4.9 | 
Rice bran: | | 
Minimum 8.8 8.4) 10.9 2.0 
Maximum : 10.7 12.4] 18.6 17.8 
PEED ions av cacnnccccccnscasiec cones 9.7 10.0; 12.1 9.5 
Rice hulls: 
NL 55 Wi nnadpicamnieine ete ew emae 7.7 10.5 2.9 30.3 
Maximum. . 8.5 15.1 | 4.7 38. 6 
OT ckncpcKentisecesderpecsncacs } 8.2) 18.2] 86] 35.7 
Rice polish: | 
SUMMIORD i6isdecseusciesecneseoecacesel 9.0 | 2.8 10.9 2.4 
Maximum.. | 22) ake 12.9 14.5 
DIE owlacesssvcancdeccceseeacssocs | 10.0; 6.7) 11.7 6.3 
Buckwheat middlings: | | 
PAID .cccccsccese cckkposmneacdaxee 9.5} 44] 25.1 2.4 
Maximum.... 16.3 5.5 31.3 5.7 
Average | 18.2) 4.8 28.9 4.1 
Cotton-seed meal: | 
DD oS icicacbiscnccienscemissanacvsess | 5.8 5.7 23. 3 1.3 | 
Maximum.... 18.5 8.8 50.8 | 10.1 
8.2; 7.2 42.3 6.6 
Minimum.... 9.2 | 1.8 2.2 37.9 | 
Maximum 16.7 4.4 | 5.4 67.0 
MMR cAbkn Sse konnsstscbeendceeu ne 11.1 2.8 4.2| 46.3 
Linseed meal, old process: | | | 
Minimum 5.6 | 4.6 1 Oy a 4.7 | 
Maximum 12.4; 82 88.2 | 12.9 
PAMOTINE. cnc ceccncceccecesescacsensses 9.2; 6.7 | 382.9 8.9 
Linseed meal, new process: | | 
Minimum 6.0 | 6.0) 27,1 7.6 
Maximum 13.4 6.9] 388. 4.0 
, ED icy Sed cndawcccosessacciwennst ORO 6.8 83.2 9.6 
Peanut meal:! | 
Minimum 6.6 BT) SS 2.5 
Maximum 15. 4 | 5.5 52.4 7.4 
INC Sh ccatpiancccsecsacnbaccwense 10.7 4.9 47.6 6.1 
Peanut hulls: 
SER capi scvadwaraccwbapenikesae 7.8 1.9 4.6 56.5 
AINE nS dn taes.ccscsdcvcnsvncrenucwe 10.8 4.6 8.6 72.3 
NCGS cieceavcsecaaanciccacnenesce} 9.0 8.4 6.6} 64.3 
MILK AND ITS BY-PRODUCTS. | 
Whole milk: 
RR cus cee técuaccubbacbasecaoewst 80.3 | 0.4 
Maximum 90.7 1.2 
87.2| 0.7 
88.3 0.5 | 
92.6 1.0 
90.4 0.7 
Skim milk, cream raised by separator: 
Minimum Bl oe see saslva cena cslseuc«nee 
Maximum DEP ener sehen csevad iene sien 
Dri icteubiensencstonsevenhees 90.6 0.7 Bad leesecses 
Buttermilk : 
Minimum 82.2 | 0.4 Tot losesesas 
93.3 0.9 C8 secs. 
90.1 0.7 BA is cksocey 
93. 2 0.3 Oi scanceet 
94.6 0.6 Lael lecownacs 
93.8 0.4 Cb lesaccsxs 
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Per ct. 
SEs 
Ce 
4.0; 39 
65 ae 
OT cc 8 
4.5) 12 
Bh ae 
Set 
3.0 | 10 
Bea nies 
TOO le cccad 
8.8 6 
0.6 
0.9 
0. 

Chil: 
8 RN 
7.38 | 4 
GF csccae 
S38 |e 
7.1 3 
Biba scna 
1BO tixasess 
13.1 86 
0.6 |. 
Ball; 

2.2 

B52. 5 ces 
IG .ccces 
7.9 21 
Ecco 
WA: ceases 
8.0 14 
B.S) sseee ‘ 
(a ee 
8.0 | 2,480 
O:9:\.. acca 
BOs isend 
1.6 5 
SR Do odes 
OE. ccas 
3.7 798 
Ol ncoes 
See. 
0.9 96 

a 7 

Psi oe 
1.1 85 
OO \iccuces 
OP lececnks 
0.1 46 





1 Mostly European analyses. 
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LETTER OF TRANSMITTAL. 


U. 8. DeparTMEeNT or AGRICULTURE, 
OFFICE OF EXPERIMENT STATIONS, 
Washington, D. C., October 19, 1901. 

Str: I have the honor to transmit herewith revised copy for Farmers’ Bulletin 
No. 22, on the Feeding of Farm Animals, prepared under my direction by E. W. 
Allen, Ph. D., assistant director of this Office. In this article the attempt has been 
made to make a clear and concise explanation of the principles on which the success- 
ful feeding of farm animals is based. These principles have been established by 
feeding experiments and other investigations at experiment stations and similar 
institutions in Europe and America, combined with observations of the practice of 
successful feeders. The present bulletin has been confined to a statement of the 
general principles of feeding, with the expectation that hereafter it may be possible 
to discuss the application of these principles to different kinds of farm animals in 
other publications of this series. 

In this second revision of the bulletin certain changes have been made on the 
basis of more recent information. 

Respectfully, A. C. True, 
Director. 
Hon. James WILsoN, 
Secretary of Agriculture. 
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THE FEEDING OF FARM ANIMALS. 


PRINCIPLES OF FEEDING. 


The feeding of farm animals, like the use of fertilizers for crops, 
rests upon quite well-defined general principles. Our knowledge of 
these principles has been derived from the studies of the chemist and 
the animal physiologist, on the composition and functions of food and 
the way it is utilized after it is eaten. These studies have shown that 
the materials of the body are continually breaking down and being con- 
sumed, and that to keep the animal ina healthy and vigorous condition 
there must be a constant supply of new material. If this is lacking, or 
is insufficient, hunger and finally death result. To keep up this sup- 
ply is one of the chief functions of food, but in addition to this the 
food maintains the heat of the body and at the same time furnishes the 
force or energy which enables the animal to move the muscles and do 
work, and also to perform the necessary functions of the body. In fur- 
nishing heat and energy the food may be said to serve as fuel. If, in 
addition to repairing the wastes of the system and furnishing it with 
heat and energy, growth is to be made (as in the case of immature ani- 
mals) or milk secreted, an additional supply of food is required. To 
supply food in the right proportion to meet the various requirements 
of the animal, without a waste of food nutrients, constitutes scientific 
feeding. It is by carefully studying the composition of feeding stuffs, 
the proportion in which they are digested by different animals and 
under different conditions, and the requirement of animals for the 
various food nutrients when at rest, at work, giving milk, producing 
wool, mutton, beef, pork, etc., that the principles of feeding have been 
worked out. In applying these principles in practice the cost and 
special adaptations of different feeding stuffs must of course be taken 
into account. 

COMPOSITION OF THE ANIMAL BODY. 


The animal body is made up mainly of four classes of substances— 
water, ash or mineral ingredients, fat, and nitrogenous matters. The 
proportion in which these four classes of substances occur depends 
upon the age of the animal, treatment, purpose for which it is kept, etc. 

Water constitutes from 40 to 60 per cent of the body, and is an essen- 
tial part. From 2 to 5 percent of the weight of the body is ash. This 
occurs mainly in the bones. The fat varies greatly with the condition 
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of the animal, but seldom falls below 6 per cent or rises above 30 per 
cent. The nitrogenous material or protein includes all of the mate- 
rials containing nitrogen; all those outside this group are nitrogen- 
free, or nonnitrogenous. The nitrogen referred to here is the same 
as that mentioned in connection with fertilizers, and is the element 
which constitutes about four-fifths of the atmosphere. It occurs in 
plants and animals in various compounds grouped under the general 
name of protein. Lean meat, white of the egg, and casein of milk 
(curd) are familiar forms of protein. The flesh, skin, bones, muscles, 
internal organs, brain, and nerves—in short, all of the working 
machinery of the body—are composed very largely of protein. The 
albuminoids are a class of compounds included under protein. 


COMPOSITION OF FEEDING STUFFS. 


The food of herbivorous animals contains the same four groups of 
substances found in the body, viz, water, ash, protein (nitrogenous 
naterials), and fat; and in addition to these a class of materials called 
carbohydrates, defined below. 

Water.—However dry a feeding stuff may appear to be—whether 
hay, coarse fodder, grain, or meal—it always contains a considerable 
amount of water which can be driven out by heat. The amount may 
be only from 8 to 15 pounds per 100 pounds of material, as in hay, 
straw, or grain, but in green corn fodder and silage it amounts to 
nearly 80 pounds, and in some roots to 90 pounds. This water, 
although it may add to the palatability of a food, is of no more benefit 
to the animal than water which it drinks. For this reason, and because 
the proportion of water varies widely, comparisons of different kinds 
of foods are usually made on a dry or water-free basis, which shows 
the percentage of food ingredients in the dry matter. 

Ash is what is left when the combustible part of a feeding stuff is 
burned away. It consists chiefly. of lime, magnesia, potash, soda, 
iron, chlorin, and carbonic, sulphuric, and phosphoric acids, and is 
used largely in making bones. From the ash constituents of the food 
the digestive organs of the animal select those which the animal needs 
and the rest is voided in the manure. Asa general rule rations com- 
posed of a variety of nutritious foods contain sufficient ash to supply 
the requirements of the body. Corn, however, is poor in ash, and 
when fed extensively to growing animals, like pigs, it may be neces- 
sary to add to it some ash material, as wood ashes, charcoal, or bone 
meal. 

Fat, or the material which in analysis is dissolved from a feeding 
stuff by ether, includes, besides real fats, wax, the green coloring 
matter of plants, etc. For this reason the ether extract is usually 
designated crude fat. The fat of food is either stored up in the body 
as fat or burned to furnish heat and energy. 
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Carbohydrates are usually divided into two groups: (1) Nitrogen-free 
extract, including starch, sugar, gums, and the like; and (2) cellulose or 
fiber, the essential constituent of the walls of vegetable cells. Cotton 
fiber and wood pulp are nearly pure cellulose. Coarse fodders, like 
hay and straw, contain a large proportion of fiber, while most grains 
contain little fiber, but are rich in starch, sugar, etc. (nitrogen-free 
extract). The carbohydrates form the largest part of all vegetable 
foods. They are not permanently stored up as such in the animal 
body, but are either stored up as fat or burned in the system to pro- 
duce heat and energy. They are one of the principal sources of ani- 
mal fat. - 

Protein (or nitrogenous materials) is the name of a group of materials 
containing nitrogen. All other constituents of the feeding stuffs—the 
ash, fat, and carbohydrates—are nonnitrogenous or free from nitrogen. 
Protein materials are often designated as ‘‘flesh formers,” because 
they furnish the materials for the lean flesh; but they also enter largely 
into the composition of blood, skin, muscles, tendons, nerves, hair, 
horns, wool, the casein and albumen of milk, ete. For the formation 
of these materials protein is absolutely indispensable. No substances 
free from nitrogen can be worked over into protein or fill the place of 
protein. It is, then, absolutely necessary for an animal to be provided 
with a certain amount of protein in order to grow or maintain exist- 
ence. Under certain conditions it is believed protein may be a source 
of fat in the body; and finally it may be burned, like the carbohydrates 
and fat, yielding heat and energy. 


SOURCES OF HEAT AND ENERGY. 


The sources of heat and energy in the animal, then, are the protein, 
fat, and carbohydrates of the food, and the fat and protein of the body, 
for the fat and protein of the body may be burned like that in the 
food. The value of the fat for producing heat is nearly two anda half 
times that of carbohydrates or protein. The sources of fat in the body 
are the fat, carbohydrates, and, probably, the protein of the food; and 
the exclusive source of protein in the body is the protein in the food. 
These groups of food materials are termed nutrients. 


SOURCES OF FAT. 





To a certain extent at least the nutrients may replace one another, 
although, as stated above, no other nutrient can take the place of pro- 
tein for building tissue and repairing waste of nitrogenous materials 
in the body. The fat and carbohydrates perform similar functions, 
and to a large extent carbohydrate materials may replace fat in 
the food, even when a large fat production is demanded of the animal, 
as inthe case of the cow. For example, Jordan, at the New York State 
experiment station, fed a cow for ninety-five days upon food from 
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which the fat had been extracted as thoroughly as possible. In spite 
of this absence of food fat the cow continued to secrete milk similar to 
that produced on a normal ration. Nearly 63 pounds of fat was yielded 
in the milk during the ninety-five days, and the cow gained 47 pounds 
during that time, being judged a much fatter cow at the end than at 
the beginning. He concludes that the milk fat was produced quite 
largely, if not entirely, from the carbohydrates of the food. 

The exact processes by which the nutrients are changed into the dif- 
ferent components or products of the body is not definitely known. 


TABLE OF COMPOSITION. 


The composition of feeding stuffs, or the proportion in which the 
nutrients occur, is determined by chemical analysis. A large number 
of analyses of American feeding stuffs have been made. These analy- 
ses have been compiled, and are summarized in the table given at the 
end of this bulletin. This table shows the average composition of a 
large number of feeding stuffs in common use, together with the limits 
within which the composition has been found to vary. These maxi- 
mum, minimum, and average results are given for the foods as they 
are fed (green or dry). The carbohydrates have here been divided 
into the two groups mentioned above, viz, fiber and nitrogen-free 
extract, as they are determined separately. The sum of the two gives 
the total carbohydrates. In the last column of this table is stated 
the total number of analyses from which the average was obtained. 
The probable accuracy of the average increases with the number of 
analyses on which it is based. 

This table shows how great are the differences in composition 
between different kinds of feeding stuffs. Take the case of protein 
for instance. In straw this varies from 3 to 4 per cent; in hay of 
grasses from 6 to 8 per cent; in hay of clovers, cowpeas and the like, 
from 12 to 16 per cent; in grains from 10 to 12} per cent; and in by- 
products it reaches 35 per cent in linseed meal, 42 per cent in cotton- 
seed meal, and 474 per cent in peanut meal. Protein, like its 
counterpart, the nitrogen in fertilizers, is the most expensive element, 
and a considerable amount of it is absolutely essential to growth. 
The table will aid in the selection of the cheapest sources of food 
materials. 

DIGESTIBILITY OF FEEDING STUFFS. 


The table just referred to gives the total amounts of nutrients found 
by analysis in different feeding stuffs. But only a portion of these 
amounts is of direct use to the animal, i. e., only that digested. A part 
of the food is dissolved and otherwise altered by the juices of the mouth, 
stomach, and intestines, absorbed from the alimentary canal, and in the 
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form of chyle passes into the blood and finally serves to nourish and 
sustain the body. This portion is said to be digested and assimilated, 
and from it alone the animal is nourished. The other portion, the part 
not digested, passes on through the body and is excreted as manure. 


PERCENTAGE OF NUTRIENTS DIGESTED. 


As the rates of digestibility are not constant for different foods, and 
as only the digestible portion is of any nutritive use to the animal, it 
is essentia! to know in the case of each feeding stuff what part of its 
protein, fat, and carbohydrates (the total quantity of which is shown 
by analysis) is actually digested by the animal. This is determined 
by digestion experiments with animals, and to secure approximately 
accurate figures the trials are repeated with a large number of animals 
and under various conditions. The figures obtained represent the 
percentages of the nutrients digested and are called digestion coef: 
ficients. 

In the case of clover hay, for instance, on an average 60 per cent of 
the protein which it contains, 55 per cent of the fat, 55 per cent of 
the fiber, and 65 per cent of the nitrogen-free extract are digested by 
cows. The table of composition shows red-clover hay to average 12.3 
per cent of protein, or 12.3 pounds of protein in 100 pounds of hay. 
As only 60 per cent of this is digestible, 100 pounds of hay would con- 
tain only 7.38 pounds of digestible protein. The remaining 4.92 
pounds of protein are voided and do not aid in nourishing the animal. 
The amounts of digestible fat and carbohydrates (fiber and nitrogen- 
free extract) are calculated in a similar way. ‘The digestibility of 
such coarse fodders as straw, coarse hay, etc., is relatively low. The 
digestibility, like the composition, varies somewhat for the same kind 
of feeding stuff grown under different conditions and fed to different 
animals. 


AMOUNTS OF DIGESTIBLE NUTRIENTS IN DIFFERENT FEEDING 
STUFFS. 


To simplify matters for the feeder, calculations have been made of 
the amounts of digestible protein, fat, and carbohydrates contained 
in 100 pounds each of a large number of more commonly used feeding 
stuffs. As has been fully explained above, they are derived from 
averages of composition and of digestibility, both of which are subject 
to considerable variation. In calculating them American analyses and 
digestion coefficents found in American experiments were used as far 
as possible. They are the figures which the farmer has to consult to 
find the approximate food value of a material in selecting his feeding 
stuffs or making up a ration. 
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Dry matter and digestible food ingredients in 100 pounds of feeding stuffs. 



























































: Total dry) ; Carbo- Fuel p 
Feeding stuff. matter, | Protein. hydrates. Fat. alia: Fs 
fore b J 
Green fodder: Pounds. | Pounds. | Pounds. | Pounds. | Calories, 7 
Corn fodder! (average of all varieties)......... 20.7 1.10 12. 08 0. 37 26, 076 
I ss vadcugecnerscnedetusedaccsece 27.0 0. 87 13. 80 0. 43 29, 101 
SE svn cocacdres osc uidas odecbehocseveegee 23.4 2. 05 14.11 0. 44 31, 914 
I nis Ga oidicunverseesuievecepscvened 37.8 2. 44 17.99 0.97 42, 093 
EMI os cakes cana ceidldnnc sasapeen neste 34.7 2. 06 21, 24 0. 58 45, 785 
Oeohand grass, in DICOM......ccccesccccccccceces 27.0 1.91 15. 91 0. 58 35, 598 
Meadow fescue, in bloom..............cccccce- 30.1 1,49 16. 78 0. 42 35, 755 
Timothy,? at different stages..................- 38.4 2.01 21, 22 0. 64 45, 909 
POUUUCRY DIDG BIGME S. oo 5 caccccscncccessoccess 34.9 2. 66 17.78 0. 69 40, 930 
Hungarian grass. ................- DeSbhecaswesae 28.9 1.92 15. 63 0. 36 34, 162 
Red clover, at different stages.................- 29.2 8.07 14. 82 0. 69 36, 187 
I Nil oS niin ic winelem sensasecesnbweed 19.3 2.16 9.31 0. 44 23,191 
Alfalfa,? at different stages .................2-- 28.2 3.89 11. 20 0. 41 29, 798 
Rc canwasukehens Soakanaanweaneebeting cane 16.4 1.68 8.08 0. 25 19, 209 
EE coo tc hacen decndesaeante 28.5 2.79 11. 82 0. 63 29, 833 
DO ctatekaincamewas 14.3 2.16 8.65 0. 32 21, 457 
Corn silage (recent analyses 25.6 1,21 14. 56 0. 88 33, 046 
Corn fodder,! field cared................. 57.8 2. 34 32. 34 1.15 69, 358 M 
Corn stover, field cured ................-2-- one 59.5 1.98 33. 16 0. 57 67, 766 
Kafir-corn stover, field cured.................-.---- 80.8 1. 82 41, 42 0. 98 84, 562 
Hay from— 
EN a swdckkos a dabd se conh dune cvcincnscncsewee™ 89.4 5.11 35. 94 1.55 32, 894 
DE tat sa ddndsahednenchoscenensaas od cee: 84.0 4.07 33. 35 1. 67 76, 649 
IE rons nendeescectlasiwsboe ce 90. 1 4.78 41.99 1.40 92, 900 
Redtop Eta enicbanclese apcciclbadacebweeeas 91.1 4, 82 46. 83 0. 95 100, 078 = 
Timothy? (all analyses).............----- 86.8 2.89 43. 72 1.43 92, 729 
RORY DIGS BION... ccccccccsccccocss 78.8 4.76 37. 46 1.99 86, 927 
Hungarian grass 4 92.3 4.50 51. 67 1,34 110, 131 
Meadow fescue...... <a 80. 0 4, 20 43.34 1.73 95, 725 
Mixed grasses......... > 87.1 4, 22 43, 26 1.33 93, 925 
Rowen (mixed) ............... cessantuaes - 83.4 7.19 41. 20 1.43 96, 040 
Mixed grasses and clover.................. n 87.1 6.16 42.71 1.46 97, 059 tl 
DINE ciwadcsdobecctcecccecseseaseees 84.7 7.38 88.15 1.81 92, 324 
NN eicn walhid cdl peaiienin sd tins doen om 90.3 8.15 41.70 1. 36 98, 460 Pp 
Cs. ck cepndanchkbueeosenesiech é. 90.3 11. 46 41.82 1.48 105, 346 
I . .cccassuaeunessaeusuane 91.4 10. 49 88.13 1,29 95, 877 e) 
Alfalfa? ... 91.6 10. 58 87.33 1.38 94, 936 ‘< 
CD Na knbes ew ivesdbeinsactcde'ed acy dohe 89.3 10.79 38. 40 1.51 97, 865 
EE LincgiavanrebeGbndikdnnwabeseaneteshaaed 88.7 10. 78 38. 72 1,54 98, 569 | 
iad og achie si oucicudiasieasiatingeans 90.4 0.37} 36.30 0.40} 69,894 d 
DEEN Siniccktesvecs soscakosecusscaesarnavcseeses 92.9 0. 63 40, 58 0. 38 78, 254 
Ne oP ga satacceleuneucebnnenes’ 90.8 1.20 38. 64 0.76 77, 310 t 
EE NE So ainccsnduandoovesbassepektesconvace 89.9 2. 30 39. 98 1.03 82, 987 
Roots and tubers: h 
cre ncunpetrenciedehtédevenekccbeprest 21.1 1.36 a 33, 089 . 
Na Ninna tas bVedahist inchs seuss kniee.ah sve extn 13.0 1.21 8.84 0. 05 18, 904 1s 
NG so dn dachusansescsossenicstveeasas 9.1 1.03 5.65 0.11 12, 889 
EE ckeegdinacsbdidntedatacdl kaheveekaveese 9.5 0. 81 6.46 0.11 13, 986 
Ec dncciangets gkdovqadserneets csaneneee | 11.4 0.88 7.74 0.11 16, 497 
MD eet tacigut cbba es vcktusesageshenacakanss | 11.4 0.81 7. 83 0.22 16, 999 0. 
Grains and other seeds: | 
Corn (average of dent and flint)............... 81.1 7.14 66.12 4.97 | 157,287 Pp 
ei nnnanseaGcee chosen twasnancsdes enna 87.5 5.78 53. 58 1.33 116, 022 
Barley 89.1 8.69 64. 83 1.60 1438, 499 p 
Oats .... 89.0 9. 25 48.34 4.18 124, 757 
De es e208 Socks 88.4 9.12 69. 73 1.36 | 152, 400 eb 
Wheat (all varieties) 89.5 10. 23 69, 21 1.68 154, 848 
Cotton seed (whole)........- 89.7 11. 08 33.13 18. 44 160, 047 a) 
Mill products: 
discs dita detaikinenba korn euunee 85.0 6. 26 65. 26 3. 50 147, 797 Ci 
Corn-and-cob meal 84.9 4.76 60. 06 2. 94 132, 972 : 
MRRRR Ss et 92.1 11.53] 52.06 5.93} 143,302 WW — te 
RR ba cckacabeniaceevadnascbebewmbences 88.1 7.36 62. 88 1. 96 138, 918 
Ground corn and oats, equal parts............-. 88.1 7.01 61. 20 3.87 143, 202 
PES dcaulacpckb ads tency desu eneosepancenes 89.5 16,77 51. 78 0.65} 130, 246 
Waste products: 1 
Gluten meal— | 
SED acc cade Gith Sener ceninscoeceusawies 91.8 21. 56 43. 02 11. 87 170, 210 
SED. cine ceech cedlddsabavays soweueeeeaw 90.5 33.09 39. 96 4.75 155, 918 
ESIGN occa SP ae ac ee hce soeneaee 91.9 24. 90 45.72 10.16 | 174,228 tl 
ME ponte bn esacebuiccectvetwes tet oneoe $2.8 30.10 35.10 15. 67 187, 399 
Cream gluten (recent analyses)...........- 90.4 30. 45 45. 36 2.47 151, 420 fi 
Gluten feed (recent analyses) .............+..-- 91.9 19. 95 5A. 22 5.35 160, 583 
Buffalo (recent analyses).............----- 91.0 22. 88 61.71 2. 89 150, 933 Pp 
Rockford (Diamond)........-.-.......----- 91.3 20. 38 54. 71 3. 82 155, 788 
Hominy chops wa 5 88.9 8. 43 61.01 7. 06 158, 952 = 
PTD NEI ng cons cvascbejvet scesevacbieatueses 89.8 18. 72 43. 50 | 1,16 120, 624 
1Corn fodder is entire 7. usually sown thick. W: 
2 Herd’s grass of New England and New York. 
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Dry matter and digestible food ingredients in 100 pounds of feeding stuffs—Continued. 





















: Total dry Carbo- Fuel 
Feeding stuff. matter: Protein. hy rates. Fat. value. 
Waste products—Continued. Pounds. | Pounds. | Pounds. — Calories. 
Brewers’ grains (Wet) ..ccsccccnscccescesccseses 24.3 4.00 9.37 30, 692 
Brewers’ grains (dried )..........2+-----seeeee0- 92.0 19. 04 81.79 6. 03 119, 990 
Distillery grains (dried), eee COFM ..2.. 93.0 21. 93 38. 09 % 2 157, 340 
Distillery grains sae ae TIE cscesn 93.2 10. 38 42, 48 125, 243 
Atlas gluten feed (disti lery by-pr oduct) neem 92.6 23. 33 35. 64 il $3 159, 818 
SE ED ciekincsehenuctadhunedssdeceuenunhenseus 88.2 11. 47 52. 40 1.79 126, 352 
WHat DFA. All QTAIYEOR «2.6 occ ccccadescccccsce 88.5 12.01 41. 23 2. 87 111, 138 
WP PRION os ic vaacensaseiccssccssendevers 84.0 12.79 53.15 8.40 136, 996 
IUD nce cccodbancacessauece aes 88.2 12, 22 49, 98 3. 83 131, 855 
Buckwheat bran .... aoe 88.5 19. 29 81. 65 4. 56 113, 992 
Buckwheat middling 88.2 22. 34 36.14 6.21 134, 979 
Cotton-seed feed.... 92.0 9. 65 38. 57 8.37 103, 911 
Cotton-seed meal .. 91.8 37. 01 16. 52 12. 58 152, 653 
Cotton-seed hulls.. 88.9 1.05 32. 21 1.89 69, 839 
Linseed meal (old process) ....... sane 90.8 28. 76 32. 81 7. 06 144, 313 
Linseed meal (new process)..........-...-.-+-- 90.1 30. 59 38. 72 2.90 141, 155 
BUGAE-DSCE DUID (TPCRN) .. cccvccccccccuccssccusos 10.1 0. 63 ‘Ged Weeetouaees 14, 415 
Sugar-beet pulp (Ary) ....ccccecccccnccececccces 93.6 6. 80 (oy | Ae 134, 459 
Milk and its ea products: 

WI EE nh sas aces cadeceeedawcencwe 12.8 3.38 4.80 3.70 30, 829 
Skim milk, cream raised by setting ............ | 9.6 3.10 4.61 0. 90 18, 139 
Skim milk’ cream raised by separator.........- 9.4 3.01 5.10 0.30 16, 351 
DEE bcc cen cacgnacacsictsgeesdiseadesasas 9.0 2. 82 4.70 0.50 16, 097 
ey toe ese cccee akewcsaaevecsbenseecie eras | 6.2 0.56 5. 00 0.10 10, 764 








FUEL VALUE. 


The last column in the above table, headed ‘‘ fuel value,” indicates 
the heat and energy power of the food. As stated above, one of the 
primary functions of the food is to produce heat for the body and 
energy for work. The value of food for this purpose is measured in 
‘heat units” or ‘‘calories,”’ and is calculated from the nutrients 
digested. Thus the fuel power of 1 pound of digestible fat is estimated 
to be 4,220 calories, and of 1 pound of digestible protein or carbo- 
hydrates about 1,860 calories. The total fuel value of a feeding stuff 
is found by using these factors. 

The meaning of the figures in the above table is that in 100 pounds 
of green corn fodder containing an average amount of dry matter (20.7 
pounds) there are contained approximately 1.10 pounds of digestible 
protein (materials containing nitrogen), 12.08 pounds of digestible car- 
bohydrates (starch, sugar, fiber, etc.),and 0.37 pound of digestible fat; 
and that these materials when consumed in the body will yield 26,076 
calories of heat, furnishing energy for work and maintaining the 
temperature of the body. 


FOOD REQUIREMENTS OF ANIMALS. 


It will be remembered that the primary functions of food are to repair 
the waste of the body, to promote growth in immature animals, and to 
furnish heat and energy. And for these purposes only the digestible 
portion of the food, as given in the above table, is to be taken into 





1A calorie of heat is the amount required to raise the temperature of a pound of 
water about 4° F. 
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account. The amount of digestible protein, fat, and carbohydrates in 
a ration is an indication of its fitness to fulfill these purposes. The 
next question is, How much of these materials does an animal require, 
and in what proportion should they be given? This differs with the 
purpose for which the animal is kept, whether it is growing, being 
fattened, used for work, or making milk. An ox standing in the stall 
requires less food nutrients than one which is worked hard every day. 
That is, in drawing heavy loads the animal breaks down or consumes a 
certain amount of muscular tissue, which must be replaced by protein 
in the food, and it uses energy or force which is also furnished by the 
food nutrients. In standing in the barn it still requires some protein, 
fat, and carbohydrates to perform the necessary functions of the body 
to maintain heat in winter, to grow a new coat of hair, ete. But if it 
is fed the same ration as when working hard, the tendency is to get fat 
or waste the food. 
FOOD REQUIRED BY COWS. 


The cow requires not only materials for maintenance, but must also 
have protein, fat, and carbohydrates to make milk from. The milk 
contains water, fat, protein (casein, or curd), sugar, and ash, and these 
are all made from the constituents of the food. If insufficient protein, 
fat, and carbohydrates are contained in the food given her, the cow 
supplies this deficiency for a time by drawing on her own body, and 
gradually begins to shrink in quantity or quality of milk, or both. 
The stingy feeder cheats himself as well as the cow. She may suffer 
from hunger although her belly is full of swale hay, but she also 
becomes poor and does not yield the milk and butter she should. 
Her milk glands are a wonderful machine, but they can not make milk 
casein (curd) out of the constituents in coarse, unappetizing, indigesti- 
ble swale hay or sawdust any more than the farmer himself can make 
butter from skim milk. She must not only have a generous supply 
of good food, but it must contain sufficient amounts of the nutrients 
needed for making milk. Until this fact is understood and appreciated, 
successful, profitable dairying is out of the question. 

Many forcible illustrations of its truthfulness have been furnished 
by the agricultural experiment stations. 


RESULTS OF CARE AND FEEDING. 


For example, at the Kansas Experiment Station a herd of 20 com- 
mon scrub cows, which ‘‘ were below the average cows of the State,” 
were tested to see what could be made of them by proper feeding and 
handling. The average annual yield of milk per cow under such 
conditions was 5,707 pounds, the poorest cow giving 3,583 pounds; 
and the average yield of butter fat was 238 pounds, the poorest cow 
giving 135.7 pounds. The value of the butter fat averaged $37.75 per 
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cow. To compare this with the conditions in the State, the records 
were collected of 82 herds in one of the leading dairy sections. The 
average annual yield was found to be 3,441 pounds of milk per cow, 
and 104.5 pounds of butter fat, the value of which was $19.79. 

We attribute the greater yield secured from the college scrub herd to three causes: 
First, at all times their rations were either balanced or contained an excess of pro- 
tein—the material which builds blood and milk—while the Kansas cow usually, 
when on dry feed, has only half enough protein. Second, kindnessandshelter. Our 
scrub cows were petted, comfortably sheltered, never driven faster than a slow walk, 
and never spoken to in an unkind tone. Third, a full milk yield was secured 
through the summer drought by giving extra feed. 

Prof. T. L. Haecker, of the Minnesota Experiment Station, made 
the statement a few years ago that ‘‘the average cow in Minnesota is 
returning in dairy products a sum barely equal to the market price of 
the feed, simply because of a lack of understanding of how to feed.” 
The average gross return for all the common cows at the Minnesota 
station, which ‘‘are no better than the average cow of Minnesota,” 
was valued at $44.53 per cow. The average gross return to farmers 
of the State, as shown by the creamery returns, was only about $22 
per cow. This deficiency of $22.53 in the returns from the common 
cows of the State, Professor Haecker believes it is fair to conclude, is 
‘wholly due to lack of knowledge of proper feeding and care.” 

The cow must be regarded as a sort of living machine. She takes 
the raw materials given her in the form of food and works them over 
into milk. If the supply of proper materials is small, the output will 
be small. The cow that will not repay generous feeding should be 
disposed of and one bought that will. There are, of course, certain 
inbred characteristics or natural qualities which even liberal feeding 
can not overcome. 


FEEDING STANDARDS FOR DIFFERENT KINDS OF ANIMALS. 


Attempts have been made to ascertain the food requirements of 
various kinds of farm animals under different conditions. Large num- 
bers of feeding experiments have been made under varying conditions 
with this end in view. From the results feeding standards have been 
worked out which show the amounts of digestible protein, fat, and 
carbohydrates supposed to be best adapted to different animals when 
kept for different purposes. 

These so-called physiological standards refer primarily to the nutri- 
ents required for maximum production, but do not take into account 
the element of cost. Since certain of the nutrients can replace one 
another, it often transpires that the physiological standard does not 
correspond with the standard for most economical production in a given 
locality. This applies more especially to the protein, which is the 
most expensive nutrient, but as a matter of fact it has often been found 
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in practical experience that production has been increased and cheap- 
ened by making the rations conform more mee: to those suggested 
by the physiological standard. 


GERMAN STANDARDS. 


The feeding standards prepared by Wolff, a German investigator in 
animal nutrition, have been the most widely used of any. These were 
based largely on the weight of the animal, although an attempt was 
made to make allowance for the age of the animal and for the kind of 
work performed. Of late, however, there has been a quite general 
belief that the standards should take more account of the amount or 
character of production. In the case of milch cows, for example, it 
is thought that the standard should be adapted to the amount of milk 
produced, making the live weight a matter of secondary consideration. 
The most important use of protein in feeding cows is in the formation 
of milk. Hence a cow producing 20 quarts of milk a day will require 
considerably more protein to elaborate this milk than one giving only 
8 quarts; and as the milk production of cows bears no particular rela- 
tion to the live weight, a hundred pounds in weight more or less need 
make very little difference in the ration. The use of rations varying 
in accordance with the milk production is comparatively simple, as it 
only requires that the weight of milk given by different cows shall be 
known. Wolff’s standards have recently been modified by Prof. F. 
Lehmann, as the result of additional experiments and practical expe- 
rience, and also in the attempt to adapt them more closely to the prac- 
tical needs of the animal. These standards are as follows: 


Wolff-Lehmann feeding standards. 
[Showing amounts of nutrients per 1,000 pounds live weight for a day’s feeding.] 
Total Digestible nutrients. 


aaa 1 | 
Animal. = Carbohy- 


matter. | Protein. |“ ao stes Fat. 





a 


Oxen: | s. | Poun 
At rest in stall 8 
At light work .. 
At medium wor 
At heavy work... 

Fattening cattle: 
First period .... 
Second period .. 
Third period 

Milch cows: 
Giving 11 pounds milk a day 
Giving 16% pounds milk a day 
Giving 22 pounds milk a day 
Giving 27} pounds milk a day 


Sheep: 
Contes wool 


Fine wool 
Breeding ewes, with lambs 
Fattening shee 2 a 
First perio 
Second period 
Horses: 
Light work 
Medium work 
Heavy work 
Brood sows 


22 


Pounds. | Pounds. | Calories. 

8.0 16, 600 
22, 500 
27, 200 
82, 755 
34, 650 
35, 500 
35, 900 
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Wolff-Lehmann feeding standards—Continued. 


[Showing amounts of nutrients per 1,000 pounds live weight for a day’s feeding.] 





Digestible nutrients. 
| 
Total | Fuel 


Animal. dry 
‘ Carbohy- value. 
matter. | Protein. eaten Fat. 








| 

Fattening swine: Pounds. | Pounds. | Pounds. | Pounds. | Calories, 

First period 36 4.5 25.0 0.7 57, 800 

Second period .... _ 32 4.0 24.0 0.5 | 54, 200 

Third period 25 2.7 18.0 0.4 40, 200 

Growing cattle: 

Dairy breeds— 

2 to 3 months old, weighing about 150 

sere 40, 050 

3 to 6 months old, weighing about 300 

WOM Shc caciccanccssnus « deubanaadandues 3. 2. § i 33, 600 

6 to12 months old, weighing about 500 | 

WAMU coe occcscs crckasandeswsecccs Carers 2. 2. 28 29, 100 

12 to 18 months old, weighing about 700 | 

WN as Sod Cantrasaeece eine dees eee eeet 5 -8 | 2.§ . 4 28, 300 

18 to 24 months old, weighing about 900 





26, 350 
Beef breeds— 
2 to 3 months old, weighing about 160 | 
DONTE Succ dnnpat can cadncedwek wececedaes f 31 3. 2. 40, 450 
8 to 6 months old, weighing about 330 
i rac scdchtenatenewiedcusecn dice ; 3.£ 2.8 .t 36, 650 
6 to 12 months old, weighing about 550 } | 
SEE sn aeakedadundescluneeaunseosseae i 2. 3.2 . 32, 150 
12 to 18 months old, weighing about 750 
TUNA Sains con acderesbatsovedewstesdes 2.0 2.5 i 29, 100 
18 to 24 months old, weighing about 950 | 
WORMED ca Luk ddda unsckcnadedsensccabeshanse .8 2: ; 27,350 
Growing sheep: 
Wool breeds— 
4 to 6 months old, weighing about 60 | 
WONG ccs ed ti ccane sents Kou clece Se dens 3. 4 Re 37, 900 
6 to 8 months old, weighing about 75 | 
DO acc cece ye danns decmassedsidtusateta 8 3. § .6 33, 400 
8 to 11 months old, weighing about 80 | 
WIE oo she ses io ba karagsee scent wane , um .e 27, 400 
11 to 15 months old, weighing about 90 
WON aon d'sWiinds>o0seh saan ted dicecauwas .8 of i 25, 850 
15 to 20 months old, weighing about 100 | 
WME nchucadscuecicdtbJesdsesatenvarceats Oo] ‘ .e 24, 150 
Mutton breeds— ; 
4 to 6 months old, weighing about 60 | 
DONNIE ao occa sc atansasenessecadusecncenus 5 is 5 . 40, 800 
6 to 8 months old, weighing about 80 | 
pounds 5 | 5. k 37,350 
8 to 11 months old, weighing about 100 | | 
OMEOE si ncc can ccevndtesadscedccasgussesy 3.0 | . . 34, 300 
11 to 15 months old, weighing about 120 | 
OMI c sce demcddecnroniccccassnspenes f FI 2.6 | .f 29, 650 
15 to 20 months old, weighing about 150 
WOMMGG senckesawecdnesatsnacttesdin «deuce 2 2. 2. . 27, 750 
Growing swine: 
Breeding stock— 
2 to 3 months old, weighing about 50 
WOME haontsausacusete waded andanduars : 6 28. . 70, 450 
3 to 5 months old, weighing about 100 \ 
WIG vascakceodencieudiacssatasdanendas 3% i k k 55, 650 
5 to 6 months old, weighing about 120 
TUNE iaiva vices eecdaprunpade ensce ea aees BY 3. 21. 48, 190 
41, 250 











6 to 8 months old, weighing about 200 
pounds . 5 18. 
8 to 12 months old, weighing about < 


15. 
Growing fattening swine: 
2to 3 months old, weighing about 50 pounds... : 28. 
3 to 5 months old, weighing about 100 pounds.. ‘ 23. 
5 to 6 months old, weighing about 150 pounds..| , e , 22. 
6 to 8 months old, weighing about 200 pounds... 6 20. 
9 to12 months old, weighing about 275 pounds. 5 3 18. 





COWS w 1 


40, 900 





For an unworked ox of 1,000 pounds the standard calls for 0.7 pound 
of digestible protein, 8 pounds of digestible carbohydrates, and 0.1 
pound of digestible fat, which would furnish 16,600 calories of heat 
andenergy. When heavily worked the same ox would require, accord- 
ing to the standard, food with four times as much protein and of 
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nearly twice the fuel value. A cow giving 25 pounds of milk would 
require as much protein and about as much carbohydrates and fat as 
the heavily worked ox. A ration furnishing the protein, fat, and 
carbohydrates in the right proportion is said to be a ‘‘ balanced ” ration. 
If it contains too much carbohydrates and too little protein it is not 
well balanced. 

In addition to furnishing the requisite amounts of nutrients the food 
must have a certain bulk. The required bulk is secured by feeding 
a certain amount of coarse fodder, which aids digestion and helps to 
keep the animal satisfied and healthy. The measure of the bulk or 
total solid matter is the weight of dry matter in the ration. The dry 
matter is the solid or water-free portion of the food. More latitude 
is allowable in this than in the case of any single nutrient. 


VALUE OF FEEDING STANDARDS. 


It should be borne in mind that feeding standards are simply a 
concise and approximate statement of the amounts of the different 
nutrients required by animals, as indicated by the results of experi- 
ments and observation. They are not to be regarded as infallible or 
as absolute formulas which can be followed blindly without regard to 
the conditions. They are intended to apply to the average conditions. 
No single standatd can be laid down for all conditions. Good judg- 


ment and intelligent observation on the part of the feeder are necessary 
in the application of feeding standards, as the calculation of econom- 
ical rations is not merely a matter of applied mathematics. The local 
conditions as regards the feeding stuffs which can be grown and pur- 
chased economically, and the value of the products, will have much to 
do in determining how closely the feeder can afford to adhere to the 
standard. But such standards or formulas, used in connection with 
the feeder’s observation of his animals and the markets, are very 
useful, and have served a good purpose in improving the practice of 
feeding. It is in their abuse that the chief danger lies. 


CALCULATION OF RATIONS. 


The calculation of rations with the aid of the feeding standards and 
tables given above will prove both interesting and profitable, for it 
will throw much light on the proper combinations of food for different 
purposes. At the same time it promotes a spirit of inquiry and close 
observation on the part of the farmer, which is one of the first requi- 
sites of a successful feeder. The standard for a cow of 1,000 pounds 
weight, and giving 164 pounds (about 8 quarts) of milk per day, calls 
for 2 pounds of protein, 11 pounds of carbohydrates, and 0.4 pound of 
fat, which would furnish 25,850 calories of heat. A ration can be made 
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up furnishing approximately these amounts of protein, fat, and car- 
bohydrates, but as the carbohydrates and fat serve practically the 
same purpose in nutrition, an excess of one may make up for a slight 
deficiency of the other. 


RATION FOR A DAIRY COW. 


Let us calculate the daily ration for a cow giving about 8 quarts of 
milk a day, assuming that the farmer has on hand clover hay, corn 
fodder, corn meal, and wheat bran. From the table showing the 
amounts of digestible nutrients (p. 8) we find that 100 pounds of 
clover hay furnishes 7.38 pounds of protein, 38.15 pounds of carbohy- 
drates, and 1.81 pounds of fat, equivalent to a fuel value of 92,324 cal- 
ories. Ten pounds would have 0.74 pound of protein, 3.81 pounds of 
carbohydrates, and 0.18 pound of fat, giving a fuel value of 9,232 cal- 
ories. In the same way the amounts furnished by 10 pounds of dry 
corn fodder, 3 pounds of corn meal, and 3 pounds of wheat bran are 
found. The result would be the following amounts: 


Method of calculating ration for dairy cow. 





Digesti- | Digesti- | py. oncti. | Fue 
Ration. ble pro- |ble carbo-| eg —_ 
tein. j|hydrates,| °° 4% | value. 


Pounds.| Pounds. | Pound. | Calories. 
10 pounds clover hay 0.74 3.81 0.18 | 9, 232 


-10 | 4, 434 


3 pounds corn meal 
. 08 | 3, 334 


3 pounds wheat bran 


10 pounds corn fodder ‘ 23 | 3.25 -11 | 6, 936 
| ie 
1, 





47 23, 936 
10 | .0 .40 25, 850 


This ration is below the standard, especially in protein. To furnish 
the protein needed without increasing the other nutrients too much, a 
feeding stuff quite rich in protein is needed. The addition of 2 pounds 
of Buffalo gluten meal would make the ration contain: 


Completed ration for dairy cow. 
| Digesti- | Digesti- | ae med 
Ration, | ble pro- Re carbo-| ——_ ~~ 

tein. |hydrates. a ; 
10 pounds clover hay, 10 pounds corn fodder, 3 pounds corn | Pounds. | Pounds. | Pound. | Calories. 
meal, and 3 pounds wheat bran 1.52 10. 23 0.47 23, 936 


2 pounds Buffalo gluten meal 43 . 86 23 3, 404 
| 


Total 1.95 11.09 | .70 | 27,340 








This gives nearly the amounts of the several nutrients called for by 
the standard, although it contains a little more fat, the effect of which 
is shown in increasing the fuel value above the standard slightly. 
The ration conforms sufficiently close to the standard, however, and as 
near as will often be practicable. Although a calculation of the dry 
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matter would show it to be somewhat below the standard, the bulk of 
material furnished is ample, and there would be no advantage in increas- 
ing it by feeding some very coarse material, like straw or swale hay, 
in place of a part of the corn fodder or hay. 

Since the prime objects of food are to repair the waste of the body 
(or promote growth) and produce heat and energy, the calculation may 
be considerably simplified by considering only the protein and the 
fuel value, without impairing accuracy. For example, suppose it is 
desired to calculate a ration for cows giving about 22 pounds (11 
quarts) of milk a day, the supply of feeds being timothy hay, corn 
silage, corn, bran, and Chicago gluten meal: 


Simplified calculation of rations for cows. 





Fuel 


, ] 
| 

Rations. Protein. | value. 
| 





Pounes. Calories. 
0. 58 





RMI koe on a hcg pkink we aneneeRgolceseeeabahen amen saan toner 7, 683 
MIND 55, pot chcedac de us etn ccus ei aeGcbcccencshewes scustuenavcessuntacbes . 36 9, 913 
ND on a eta os nclitnsseeeenk de eanscbseanhesien seseatsceaatensewaseee 19 4, 434 
PPCMENE Misc 5 Uae sive Gch pucies ahead oa tans oSuwaeseee Kb oenseesahaguans tebenpavenss 48 4, 445 
Se CeO NICO UO Scns us bass opens da eseetsies aes etd ed cbanben¥eacéne .99 4, 677 

DUCA Mi is avis tae vAawiNrmApacese nies brpouweveaspersh MheageRs teens aaa unaee 2. 60 31, 152 
i MMME Nc. oon teus ceutdos cit tan senkvanccedsentasecanabdslundaacmumnane sees 2. 50 30, 950 











This is slightly in excess of the standard, but the proportion is right, 
so that a little less of the ration might be fed and still meet its require- 
ments. However, as mentioned above, such calculations are not 
mathematically accurate, owing to variations in the composition and 
digestibility of feeding stuffs at different times, nor are the so-termed 
standards exact, but merely approximate statements of the general 
requirements of animals. It is useless to attempt, therefore, to calcu- 
late the rations to hundredths of a per cent. The most that can be 
safely done is to compound a well-balanced ration, and then by closely 
watching the cows add to or reduce it, as seems to suit the case of the 
individual animals, or groups of animals, as indicated by their produc- 
tion and their general condition. It is granted, of course, that no 
feeding formulas can take the place of the good judgment of the 
feeder. They are merely aids in that direction. 

Adjustment of ration to milk yield—In making allowance for the dif- 
ference in milk yield of different cows, a uniform basal ration can be 
fed to all the cows, and the amount of the richer grain mixture varied 
to suit the demands. For example, a basal ration might be made up 
of 25 pounds of corn silage, 8 pounds of rowen hay, and 3 pounds 
each of corn meal and wheat bran, which would supply 1.48 pounds of 
protein and a fuel value of 23,712 calories. To this could be added a 
richer grain mixture composed of two parts of gluten meal and one 
part of cotton-seed meal, the amount of this being varied according to 
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the milk yield of the cow. Two pounds of this mixture would bring 
the ration up to 1.97 pounds of protein and 26,999 calories, which 
would meet the requirements of cows giving 12 to 15 pounds of milk 
a day, while 4 pounds would bring it up to 2.50 pounds of protein and 
30,286 calories of heat, suitable for the cows giving 20 to 25 pounds of 
milk, and so on, 5 or 6 pounds of the grain mixture being fed to the 
heavier milkers. 
RATION FOR STEERS. 

A ration composed of 10 pounds of shelled corn, 5 pounds of wheat 
bran, 2 pounds of linseed meal (new process), and 10 pounds of corn 
fodder per steer would furnish the following amounts of protein and 








energy: ; 
Calculated ration for steers. 

Ration. Protein. aoe 
a ae ea i cee Sete 

Pounds. | Calor‘e# 

DO ee BIE ODN Ria co 5 oni <Sce nda sc cicaceandsaed sosewedarsuaage Stcaseae Jac eee 0.7) 15,7 
DUE ia och av ec db ev ceRsbincakdsehcentancedaveded te aUnaieadeuuudndadtedacs - 60 5, 56? 

Fa IONE INE oss. os rcccied cessenqucis aac da sua deus aug dedeaee vedecdencaneeeon t 61 2% 
RiP RL CORTE FONE 555 5:59 5 3 Fin Sa 8s cic kddaswanedadserindesadasedenpianameadaes . 23 6, 98 
Dieser pera nae 
DRM aio ois of dasia saved cdcndn Cg wcdcenes bx Soa cate eee | 2.15 31, 088 


This would correspond approximately to the requirements of year- 
ling steers. The exclusive feeding of shelled corn, as is often prac- 
ticed in the middle West, gives a poorly balanced ration, as it is not 
possible to compound a ration of corn and corn fodder or common hay 
which will not contain a disproportionate amount of fat and carbohy- 
drate constituents. Admixtures of other grains or by-products give 
better balanced rations, and such rations have usually been found more 
profitable. Local conditions, however, and the practice of following 
steers with hogs may alter this. 


COTTON-SEED MEAL AND HULLS. 


A common practice in fattening steers in the South is to feed 15 to 
24 pounds of cotton-seed hulls and 6 to 8 pounds of cotton-seed meal. 
The nutrients contained in such mixtures are compared with the stand- 
ard in the following table: 


Rations fed to steers in the South. 


Digesti- Fuel 
ble fat. value, 


| Digesti- | Digesti- 
| ble pro- |ble carbo- 
| tein. | hydrates. 


asennad Rises 


| Dry mat- 


tation. 
Ration ter. 





—— a 


| Pounds. | Pounds. | Pounds. | Pounds. | Calories. 


20 pounds hulls and 6 pounds cotton-seed meal.... 23. 29 | 2. 43 | 7.43 | 1.13 23, 108 
20 pounds hulls and 8 pounds cotton-seed meal....} 25.12 | 3.17 | 7.76 | 1,38 26, 153 
24 pounds hulls and 6 pounds cotton-seed meal.... 26. 84 | 2.47 | 8.72 | 1.21 25, 920 
24 pounds hults and 8 pounds cotton-seed meal.... 28. 68 3.21 | 9.05 | 1. 46 28, 965 
Wolff-Lehmann standard: | 
UNE NNO ai ot ec ioc Gbtawss vacclauxtacesenss | 30 2.5 15.0 | 5 34, 650 
DE CN ao dctarrnceckckecnadsedlmsneses 30 | 3.0 14.5 | al 35, 500 
PEE DOTIOE iailewt. Se dks vsaseees Sod cee aeaeen | 26 met 15.0 | “¢ 35, 900 
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The trouble with these rations is that they are not well balanced, i. e., 
they contain too much protein in proportion to the carbohydrates and 
fat. The hulls give bulk to the ration but do not furnish as much car- 
bohydrates and fat as is required. of a coarse fodder when fed with so 
rich a feed as cotton-seed meal. The rations could be improved by 
substituting 2 pounds of corn meal in place of an equal amount of 
cotton-seed meal, or by substituting silage for a part of the hulls. 
The composition would then be: 


Rations for steers im the South. 


= ee — = 


| Digesti- i 
; ) at- | 5 
Ration. 2 — at-1  bie aa 
| : protein. P 


Pounds. | Pounds. | Calories. 
20 pounds hulls, 6 pounds cotton-seed meal, and 2 pounds corn meal....} 24. 99 2.56 26, O64 
24 pounds hulls, 6 pounds cotton-seed meal, and 2 pounds corn meal....} 28. 54 | 2. 60 28, 876 
15 pounds hulls, 15 pounds silage, 6 pounds cotton-seed meal, and ‘ 


pounds corn meal 
15 pounds hulls, 20 pounds silage, 6 pounds cotton-seed meal, and 2 | 


pounds corn meal 2. 


2. 68 
75 





The addition of 2 pounds more of corn meal to these rations would 
make them better balanced. Whether or not the use of corn meal will 
prove profitable will depend largely upon the relative prices of cotton- 
seed meal, hulls, and corn. 


RATION FOR PIGS. 


As a result of experiments which have been in progress for several 
years at the Massachusetts State Station, the station recommends the 
following proportions of skim milk and corn meal, according to the 
weight of the pig: 

Pigs weighing 20 to 70 pounds, 2 ounces of corn meal per quart of skim milk. 

Pigs weighing 70 to 130 pounds, 4 ounces of corn meal per quart of skim milk. 

Pigs weighing 130 to 200 pounds, 6 ounces of corn meal per quart of skim milk. 

The pigs are fed ail they will eat up clean. A ration of 5 quarts of 
skim milk and 20 ounces of corn meal for a pig in the first period, up 
to 70 pounds weight, would furnish approximately: 


Nutrients in ration for young pigs. 
Digestible 

carbo- | 
hydrates, | 


| 
| Digestible Fuel 


| Dry mat-| Digestible 
fat. value. 


| ter. | protein. 


Ration. 


Pounds. | Pound. Pounds. | Pounds. Calories. 


10 pounds of skim milk | 0.94 | 0.30 0.51 | 0. 03 
1; pounds of corn meal | 1.06 . 08 . 82 | . 04 


2.00 | 38 


1,33 | - 07 
~ Standard for pig weighing 50 pounds ........ 2. 20 | 38 1.40 | -05 


Buttermilk might be used in place of skim milk, but pound for pound 
it has not usually given quite as good results as skim milk. 
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WEIGHT OF ONE QUART OF FEEDING STUFFS. 


In calculating rations it is necessary to use weights rather than 
measures, as the analyses and tables are made on the basis of weight. 
As the farmer measures the grain given it will be necessary to ascer- 
tain the relation between the amount to be given and its measure. 
For this purpose the following table, showing the weight per quart of 
a number of feeding stuffs, may be helpful: 


Weight of feeding stuffs per quart. 


Feeding stuff. Pound.) Ounces. 


Corn, cracked 
Corn meal 

Oats, whole 

Oats, ground 
Wheat, whole.... 
Wheat bran.... 
Wheat bran, coar 
Wheat middlings . 
Wheat middlings, ¢ 
Rye bran... 
Gluten mea 
Gluten feed .. 
Linseed meal 
Cotton-seed meal 


Some of these materials, especially by-products like wheat bran, 
vary considerably in weight, and the above figures can not be regarded 
as strictly accurate for all cases. Weighing is, of course, always the 
safer way where it is desired to feed quite definite amounts. 


SELECTION OF FEEDING STUFFS. 


In selecting feeding stuffs for his stock the farmer will naturally be 
governed by the conditions of the market. The cost of feeding stuffs 
is controlled by other factors than the actual amounts of food materials 
which they contain; indeed, there often appears to be very little con- 
nection between the two. Bearing in mind that the protein is the 
most expensive ingredient, and the one especially sought in concen- 
trated feeds, the farmer can make his selection with the aid of the 
tables showing the digestible materials in 100 pounds. These will 
show him whether wheat at 50 cents per bushel is a cheaper feed than 
corn at 60 cents, and how gluten meal at $23 per ton compares with 
linseed meal at $27. In these comparisons only the protein and fuel 
value need necessarily be considered. Of course the special adapta- 
bility of some materials to different kinds of animals and different 
purposes will be taken into account. 


MANURIAL VALUE. 


But another important consideration where fertilizers or manures 
have to be relied upon is the manurial value of a feeding stuff. This 
is shown by the nitrogen in the protein and the phosphoric acid and 
potash in the ash. Feeding stuffs differ widely in this respect, wheat 
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bran and cotton-seed meal having a high manurial value, while that 
of corn meal is relatively low. The value of the manure is largely 
determined by the character of the food given. If the manure is care- 
fully preserved a large proportion of the fertilizing constituents of 
the feed is recovered in the manure, and goes to enrich the land. This 
matter has been treated in a separate bulletin on barnyard manure." 

It will be seen by referring to the table of feeding stuffs given above 
that hay from the leguminous crops—clover, lupines, alfalfa, cowpea, 
etc.—contains about twice the quantity of digestible protein that hay 
from the grasses does. Asa result the former contains much more 
nitrogen for fertilizing purposes, and is also somewhat richer in 
potash than grasses. The seeds of these plants (cowpea, soy bean, 
etc.) are exceedingly rich in protein and can take the place of expensive 
commercial feeds. By growing and feeding more leguminous crops 
the amount of grain required is diminished, the value of the manure 
is increased, and the soil is enriched in fertility. Further than this, it 
has been demonstrated within the last few years that leguminous crops 
are able to derive the larger part of this nitrogen from the atmosphere 
during their growth, requiring little manuring with nitrogenous 
manures. They therefore enrich the soil, the ration, and the manure 
in nitrogen which they derive from the atmosphere without cost to the 
farmer, “besides improving the mechanical and phy aia condition of 
the ieik . 


ORIGIN OF BY-PRODUCTS USED AS FEEDING STUFFS. 


The by-products resulting from the manufacture of flour, glucose, 
starch, fermented liquors, etc., are extensively used for feeding pur- 
poses, and include many of the richest and most prized feeding stuffs. 
The manner in which these materials are produced will be briefly 
described. i 

By-products from flouring mills.—In the modern processes of making 
flour from wheat the grain is subjected to successive crushings or grind- 
ings. After each of these, the products are separated by screening and 
blowing into flour, middlings, and bran. The bran consists of the 
coarser parts of the husk, which are unfit for further grinding, with por- 
tions of the gluten layer. The middlings contain small particles of 
bran as admixtures. These are separated, and go under the name of 
shorts. The shorts contain less fiber and ash than the bran, although 
they are of similar origin—the outer coats of the grain. After clean- 
ing, the middlings are graded and reground to flour. 

By-products of similar nature result in the milling of rye, buckwheat, 
rice, ete. 


1 Farmers’ Bulletin No. 21. 
2 See also Farmers’ Bulletin No. 16, Leguminous Crops for Green Mannring and for 
Feeding, by the author of this bulletin. 
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Hominy chop, meal, and feed result from the manufacture of hominy, 
and contain the germ and coarser portions of the corn. 

By-products from glucose and starch factories.—These include so-called 
gluten meal, glucose meal, cream gluten, gluten flour, gluten feed, glu- 
cose feed, dried sugar feed or meal, maize feed, dried starch feed, and 
some other materials of similar nature. These are all obtained as 
by-products in the manufacture of starch and glucose from the starch 
of corn. The process followed and the treatment of the by-products 
differs considerably in different factories, which accounts for the wide 
variations in their composition. 

The corn is soaked until it is swollen and soft, and is passed through 
the mill while wet, the hulls and germs of the corn being rubbed off. 
In some cases the starch is separated from this mass by means of run- 
ning water, and the wet residue is dried and sold as gluten feed. In 
other cases the mass after grinding is bolted, the starch and gluten 
passing through while the husk and germ remain behind. In some fx 
tories the latter (husk and germ) are dried and sold as corn-germ feed, 
corn-germ meal, ete. In others the material is treated to extract ‘he 
oil from the germ and then sold under the name of maize feed. ‘ihe 
material which passes the bolting cloth is treated to separate most of 
the starch, and the residue is sold as gluten meal, cream gluten, ete. 
The Chicago gluten meal, it is said, has had a part of the fat extracted 
from it. In some cases the gluten meal is mixed with the hulls and 
germs without the oil being extracted. This is said to be the case with 
Buffalo gluten feedk 

The residues from these factories are frequently sold in their wet 
condition, containing from 60 to 70 per cent of water, under the names 
wet starch feed, sugar feed, glucose feed, ete. These wet products 
must be used at once, as they ferment. The dried products from the 
same factory often vary considerably in composition from time to time. 
Owing to these variations and the fact that there is such a variety of 
names for these products that it is difficult to make any helpful classi- 
fication, the farmer can only be certain of what he is buying when he 
buys on a guaranty of composition or from lots that have been analyzed. 

By-products from oil mills.—Of these the most common in this coun- 
try are the cotton-seed meal and linseed meal. The oil is expressed 
from the hot cotton seed, and the hard cakes remaining are ealled oil 
cakes. In Europe this cake is often sold as such for feeding. In this 
country it is usually ground to a meal. 

The composition of cotton-seed meal depends upon the composition 
of the seed and the completeness of the separation of the hulls and the 
expression of the oil. The composition of the hulls depends considera- 
bly upon the thoroughness with which the kernel and lint are removed. 
Usually more or less of the kernel adheres to the hulls, increasing the 
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percentage of protein and fat. Linseed meal, or oil meal, as it is often 
called, is the residue from the separation of pil from flax seed, and is 
distinguished as old process and new process. In the old process the 
oil is expressed. In the new process it is more thoroughly removed 
with the aid of solvents, hence the meal contains less fat. 

By-products from breweries and distilleries.— In making malted liquors 
from grain (usually barley) the grain is malted or allowed to sprout, 
resulting in the development of diastase, which converts the starch of 
the grain into sugar. When the process has proceeded far enough it is 
checked by kiln-drying, the sprouts being removed by machinery and 
sold for feed under the name of malt sprouts. The grain (then known 
as malt) is treated with water and the clear wort subsequently drawn 
offandfermented. The residue of the grain, knownas brewers’ grains, 
consists of the hull, germ, gluten, and some of the starch of the grain. 
It is sometimes sold in the wet condition for immediate use, but when 
it is to be shipped away is dried, and can then be kept indefinitely. 

In making distilled liquors from corn, rye, or other grain, the 
ground grain is treated with a solution of malt to change the starch 
into sugar, which is then fermented with yeast and distilled. The 
residue, or distillery slop, is sometimes fed as such, but, like wet 
brewers’ grains, spoils quickly. It is filtered and dried, and yields a 
rich distillery feed or distillers’ grains. Distinction is made between 
the grains from corn and from rye, those from corn being the richer 


in protein and fat. Atlas gluten meal and feed, Golden Gluten, and 
Grano Gluten are all distillery products and do not properly belong 
with the gluten meals and feeds, as their names would imply. 


SUGAR-BEET PULP AND MOLASSES. 


The establishment of beet-sugar factories in this country has led to 
the production of immense quantities of sugar-beet pulp as a waste 
material. This is sometimes called ‘‘diffusion residue,” or ‘‘ beet 
chips.” It consists of the residue of the beet after the extraction of 
the sugar under pressure in the diffusion batteries. With the sugar 
more or less of the other soluble constituents are taken out, and hence 
the residue is to be regarded as somewhat inferior to the beet before 
extraction, containing more of the fiber and gums and less soluble 
constituents. The pulp contains about 90 per cent of water as it 
comes from the factory. On this account it can not profitably be 
shipped or hauled any great distance. In some European factories it 
is dried, but this process is expensive and has not been adopted to any 
extent in this country. The fresh pulp can frequently be drawn home 
from the factory at the time the beets are being hauled. Many of the 
factories have been willing to give it away in order to get rid of it, 
while others which have a greater demand for it sell it for 50 cents a 
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ton. Still other factories have put up feeding sheds near by, where 
hundreds of steers and sheep are fed largely upon the pulp with the 
addition of a little hay. 

Results of feeding beet pulp.—One large factory in Nebraska, which 
has a farm of 12,000 acres connected with it, has erected barns and 
sheds to accommodate about 16,000 head of sheep. During the season 
of 1900 this factory fed 32,000 head of sheep. This factory, running 
at its full capacity, it is expected would furnish feed for about 10,000 
head of steers and 50,000 sheep. The manager is a firm believer in 
the value of beet pulp as a succulent food. He states that he ‘‘ never 
saw sheep do better,” and when ready for the market they were well 
fattened, thick-fleshed, plump, and in prime condition. The meat 
was juicy and of excellent quality. 

Prof. Thomas Shaw expresses his belief that sugar-beet pulp can be 
fed more advantageously to cattle and sheep that are being fattened 
than to dairy cows. The New York Cornell Experiment Station, how- 
ever, found that this material gave good results with milch cows, the 
dry matter (solids) in it being about equal in value to that in corn 
silage. German experiments with beet pulp for cows have also given 
good results, the flow of milk being maintained in a satisfactory man- 
ner. Some Danish experiments have shown that, as compared with 
mangels, the butter produced on sugar-beet pulp was of about equal 
quality and kept fully as well. Where large quantities of the pulp. 
were fed the cream required to be churned a few minutes longer. 

In practice, about 10 pounds of pulp per day is fed to sheep, and 50 
to 75 pounds to cattle. The amount in the latter case, however, is 
said to depend on the cattle, and more may be given, up to 100 pounds, 
if they will eat it. The pulp is believed to effect a considerable saving 
in the amount of grain required for fattening. 

Preservation in silos.—Sugar-beet pulp can be successfully preserved 
in silos and makes a very fair quality of silage. It is relished by 
cattle, even the slightly spoiled portions not being distasteful to them. 
In Europe the silos consist of trenches or pits dug in the ground, 
but the ordinary silo used in making corn silage will undoubtedly 
preserve the material with less loss. 

Benefits of feeding pulp.—As the sugar-beet crop is an exhaustive 
one, and the fertility of the soil can be maintained by feeding the pulp, 
it becomes quite an important matter that farmers growing sugar beets 
should combine with it the feeding of the pulp where practicable. 
Prof. W. A. Henry states as his belief that ‘ta farming community 
which will intelligently grow beets and utilize the pulp resulting from 
them in the feeding of cattle, will be able to grow as large crops in 
addition to the beets as were produced before adding that industry, 
and to maintain more cattle than was possible before beet farming 
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was inaugurated. This statement is warranted by the conditions pre- 
vailing in the beet districts of Europe. Beet culture means more 
cattle and larger crops generally, rather than less, provided always 
that the pulp from the beets is properly utilized.” 


SUGAR-BEET MOLASSES. 


This is another product of the beet-sugar manufacture, which accu- 
mulates in large quantities. -On account of the salts which it con- 
tains, this molasses can not be disposed of for human consumption. 
It has a bitter taste and is purging in its effects. In Europe it has 
been found to possess considerable value for feeding. For this pur- 
pose it has been mixed with peat, dried blood, beet pulp, or with a 
mixture of feeding stuffs, such as bran and palm-nut meal, in order 
that it might be more conveniently handled. The molasses contains 
from 40 to 50 per cent of sugar, which is all digestible, and it is upon 
this constituent that its feeding value almost entirely depends. In 
uropean experiments no deleterious results have been noticed even 
when 4 or 5 pounds of molasses per day was fed. It has given good 
results with milch cows and is regarded as an excellent food for horses, 
being readily eaten. Experiments in feeding it to steers at the Can- 
ada Experimental Farms were favorable to its use, as the animals 
became very fond of it and it stimulated their appetite. 


: PREPARATION OF FOOD FOR ANIMALS. 


One point upon which there seems to be much misunderstanding is as 
to the influence of previous treatment of the food on its digestibility. 
Thus, for example, the effect of drying hay is not to lessen its digesti- 
bility, as is often believed. The soluble materials may be washed out 
if the hay is rained upon, and the tender parts may be lost in harvesting, 
but in ordinary haymaking the water of the grass is largely dried out 
without the digestibility of the constituents being materially affected. 
Hay stored for a Jong time, even when kept dry and not allowed to 
heat, appears to lose a part of its value as food. 


COOKING AND STEAMING FOOD. 


There has been considerable misconception as to the value of cook- 
ing or steaming food for stock. Experiments abroad have indicated 
that cooking or steaming coarse or unpalatable food was advantageous, 
not on account of making the food more nutritious, but in inducing the 
animals to eat larger quantities of it. In fact it has been shown for 
lupine hay and some other materials that the digestibility of certain 
of the food ingredients, notably the albuminoids, was diminished by 
steaming; and the cooking of potatoes, which was formerly helieved 
advantageous, has been shown to be of no advantage whatever in case 
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of milch cows, although it was of some advantage to pigs. Julius 
Kiihn, in his book on feeding, says: 


Unless large amounts of straw and coarse foods are to be fed and the supply of 
good hay and hoed crops is scarce, it will usually be more profitable to omit the 
steaming. If the reverse condition prevails, steaming will be found a very advan- 
tageous means of inducing the animals to eat sufficiently large quantities of the 
food. 

Ladd, while connected with the New York State Station, reported 
analyses of cooked and uncooked clover hay and corn meal, and deter- 
minations of the digestibility of the same. These showed that the 
percentage of albuminoids and fat and the relative digestibility of 
the albuminoids were more or less diminished by cooking. 

Cooking grain.—The experiments made by our experiment stations 
in preparing food have been mostly with pigs. At least thirteen sep- 
arate series of experiments in different parts of this country have been 
reported on the value of cooking or steaming food for pigs. In these, 
cooked or steamed barley meal, corn meal, and shorts; whole corn; 
whole corn and shorts; peas, corn and oatmeal; potatoes, and a mix- 
ture of peas, barley, and rye have been compared with the same foods 
uncooked (and usually dry). In ten of these trials there has not only 
been no gain from cooking, but there has been a positive loss, i. e., 
the amount of food required to produce a pound of gain was larger 
when the food was cooked than when it was fed raw, and in some 
cases the difference has been considerable. In the three exceptional 
cases there was either no gain at all or only very slight gain from 
cooking or steaming, amounting to 2 per cent in one case. 

Steaming cotton seed.—Experiments in feeding steamed cotton seed 
to cows are reported by the Mississippi Station. The station concludes 
from three years’ work that ‘the milk and butter from cows fed on 
steamed cotton seed cost less than that from cows fed on raw cotton 
seed and but little more than one-half as much as that from cows fed 
0: cotton-seed meal. The butter from steamed cotton seed is superior 
in quality to that from either raw seed or cotton-seed meal.” The 
Texas Station finds it advantageous to boil cotton seed for steers. 


MOISTENING AND SOAKING FOOD. 


Three stations have reported comparisons of dry with wet or soaked 
food for pigs. The food consisted of shelled corn in one case, of a 
mixture of corn meal and shorts in another, and of a mixture of corn 
meal, shorts, and linseed meal inathird. In every case the pigs ate 
more of the wet food and made larger gains on it. Theadditional gain 
was usually due to the larger amount of food eaten when moistened or 
soaked. The Kansas Station has just reported an experiment in soak- 
ing corn for steers. The shelled corn for one lot (5 steers) was soaked 
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until it began to soften, and that for the other lot (5 steers) was fed dry. 
From November 7 to April 6 the lot on soaked corn ate 282 bushels of 
corn and gained 1,632 pounds, while the other lot ate 290 bushels of 
corn and gained only 1,468 pounds—a difference of 164 pounds. Owing 
to their better condition the steers fed soaked corn brought a higher 
price, giving a balance of $25.50 in favor of soaking. The conclusion 
is that it will pay to soak corn for steers if it can be done for 6 cents a 
bushel. Soaking wheat for pigs is quite generally recommended. 


CUTTING COARSE FODDER. 


The Maine Station compared the value of chopped and unchopped 
hay for cows, and found no evidence that the chopping had any effect. 
The Indiana Station found that steers made better gains on cut than 
on uncut clover hay. Cutting corn stover was found advantageous at 
the Wisconsin Station. In reference to cutting coarse fodder Professor 
Henry says: 

There should be a good feed cutter on every dairy farm, useful for silo filling in 
the fall and for chaffing feed in the winter. All cornstalks should be put through 
this machine, for then they are in better condition for feeding, and the coarser por- 
tions left uneaten are in good form for bedding and the manure heap. Long corn- 
stalks are a nuisance in the feeding manger, worthless for bedding, and troublesome 
in the manure pile. Many farmers find difficulty in feeding cut cornstalks, since 
sometimes the cows refuse to eat them. In a few cases we have found that the sharp 
ends of the cornstalks, when cut certain lengths, injure the mouths of the cows. 
Where they are not well eaten the cause is often due to overfeeding, or endeavoring 
to have the cows live on too limited a variety of foods. Keep the mangers clean and 
feed the cut fodder with care, and usually very little will be left over, and that only 
the coarsest portion. Experiments at the Wisconsin Station show that with the 
varieties of corn raised there much more of the cut stalks will be eaten than if fed 
uncut under the same conditions. 


THE VALUE OF SUCCULENT FEEDS. 


The use in this country of some kind of succulent feed nearly the 
whole year round, to keep up the appetite and the general condition 
of the animals, has become quite general. In Europe roots are largely 
grown for this purpose. In this country roots are not grown to any 
great extent in comparison with corn, which furnishes a larger and 
cheaper supply of food material from a given area than any other 
crop. The work of the experiment stations has shown that fodder 
corn yields about twice as much dry matter as a crop of roots grown 
on the same land. While the dry matter in beet roots is somewhat 
more digestible than that in corn silage, it has been found in feeding 
experiments that dairy cows fed rations consisting quite largely of either 
beets or silage have given rather better returns for the dry matter in 
the silage. The loss of nutrients in preserving corn in the form of 
silage and as dry corn fodder is about the same when careful methods 
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are employed, but feeding trials with dairy cows have shown that 
silage gives rather better results than a corresponding amount of dry 
corn fodder. Furthermore, there is less waste in feeding it, as the 
animals eat the butts readily in the form of silage, but reject them in 
the form of corn fodder, even when cut fine. Silage proves more 
acceptable to stock than dry fodder, and they will consume a larger 
amount of dry matter in that form? 

The use of succulent food in the form of corn silage has, therefore, 
become very prevalent in localities where corn is a leading forage 
crop. It is found adapted to nearly all kinds of farm animals, 
including horses, sheep, and pigs. 


SOILING. 


This term is used to mean the feeding of farm animals, more or less 
confined, on green forage fresh from the fields. The practice is more 
prevalent in older countries where land is expensive, and is coming 
into use in some localities in the eastern part of this country to such an 
extent as to entitle it to recognition as one of the systems of feeding. 
Partial soiling is much more common, being relied upon to carry the 
animals over a period when pastures are short. Under the soiling 
system a larger number of animals can be kept upon a given acreage, 
and by allowing open-air exercise in a large yard or pasture the prac- 
tice has been demonstrated as entirely feasible for dairy animals. 


SOILING DAIRY COWS. 


The Wisconsin Station found that 1 acre of soiling crops was equal 
to about 24 acres of good blue-grass pasture for feeding dairy cows, and 
the Connecticut Storrs Station kept 4 cows from June 1 to November 
1 on soiling crops produced on 24 acres of land. 

The New Jersey Experiment Station has been conducting a practi- 
cal trial in soiling dairy cows for a number of years past, and finds 
that complete soiling is entirely practicable, i. e., that green forage 
crops may serve as the sole food of the dairy herd, aside from the 
grain ration, without injury to the animals and with a considerable 
saving in the cost of milk. A forage-rotation system has been worked 
out so as to furnish a continuous supply of green crops throughout the 
season. One acre of soiling crops produced sufficient fodder for an 
equivalent of 34 cows for six months. Rye, corn, crimson clover, 
alfalfa, oats and peas, and the millets have been found to furnish food 
more economically than any other green crops in that locality. A 
grain ration was always fed in addition to the soiling crops. 

The station holds that ‘‘ where complete soiling is not practicable it 
will pay to grow forage crops to supplement pasturage during drought 
or shortage due to other causes, and thus furnish a sufficient and con- 
tinuous supply of food from the farm.” The added labor involved in 
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growing and harvesting these green crops should be taken account of. 
As an average cow or steer will consume from 60 to 100 pounds of 
green forage a day, the labor involved in supplying green food for a 
large herd is quite an item. Partial soiling properly conducted will 
be found a profitable practice on many farms, enabling more stock to 
be kept and maintaining a continuous flow of milk, and good growth 
in the case of steers, throughout the season when pastures are likely 
to be short. 


ay 


CONDIMENTAL FEEDING STUFFS. 


A considerable number of proprietary articles sold under trade names 
are found on the markets in this country. Judging from the extent 
to which they are advertised and statistics which have been collected 
from feeders, the employment of these prepared or condimental feeds 
must be quite extensive. Extravagant claims are made for them as to 
their effect upon the general health of animals and their feeding value 
or their ability to increase milk production. Tonic or medicinal prop- 
erties are claimed for many of them. They frequently contain a large 
quantity of salt, some fenugreek, aromatic seeds, charcoal, Epsom 
salts, sulphur, cayenne, gentian, ginger, etc. 

Analyses of samples of these feeding stuffs collected from time to 
time show that none of them can be regarded as concentrated feeds in 
the common acceptation of the term. The basis of the better ones is 
linseed or flaxseed meal or some cereal by-product. They are usually 
sold at exorbitant prices, ranging from 10 to 20 cents a pound. 
Neither the claims made for their valuable properties nor the need of 
supplying tonics or medicines with the food will justify the feeder in 
buying such materials. The Connecticut State Experiment Station 
has recently exposed a number of these condimental feeds for which 
claims wholly without ground were made. 


The mildly curative properties of the various drugs used in these feeds are well 
understood by most dairy farmers, as well as their limitations. The claims that by 
the use of condiments and spices the digestibility of food can be increased, and in 
this way a saving of feeding can be effected, have no basis in fact. No experiments 
have demonstrated or made even probable such an effect. 


INSPECTION OF FEEDING STUFFS. 


A number of the Eastern States have passed laws requiring that the 
composition of certain classes of feeding stuffs be guaranteed by the 
manufacturers, and providing an inspection of these goods to see that 
the guaranty is complied with. These laws apply only to the so-called 
concentrated feeding stuffs, especially the by-products and mixed feeds, 
not the cereal grains sold as such. The inspection is usually in charge 
of the experiment station and is managed very similarly to the fertili- 
zer inspection. The results are published in bulletins, which enable 
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the farmer to judge as to the reliability of these goods and assist him 
in making an economical selection. 


NECESSITY FOR INSPECTION. 


The need for this inspection arises from the quite wide variation in 
the composition of many of the by-products, the confusion of names, 
as in the case of the by-products from starch manufacture, the large 
number of mixed feeds which are put upon the market under propri- 
etary names, and the occasional tendency to mix with the material 
substances of inferior value. The variation which occurs in the com- 
position of some of the most common concentrated feeding stuffs is 
readily shown by the compilation of analyses given at the end of this 
bulletin. Wheat bran, for example, varies in protein all the way from 
12 to 19 per cent, wheat middlings from 10 to 20 per cent, buckwheat 
middlings from 25 to 31 per cent, cotton-seed meal from 23 to 50 per 
cent, etc., while the various materials sold under the name of gluten 
meal have been found to vary from less than 20 to over 40 per cent. 
These variations are, for the most part, due to slight differences in the 
method of treatment and in the original material used rather than to 
adulteration, but they are none the less misleading to the farmer. 

In the trade names which have been given to the different by-products 
great confusion has arisen, so that only one familiar with the processes 
of manufacture could tell the class to which the different materials 
belong. In some cases the names appear to have been purposely made 
delusive. 

Of recent years there have been a large number of mixed stock 
feeds placed upon the market for which extraordinary claims have 
often been made. Some of these serve as an outlet for the light oats 
and hulls from oatmeal factories, and other by-products. One so-called 
concentrated dairy feed recently reported upon contained, on the aver- 
age, less than 8 per cent of protein and 3.4 per cent of fat, while it 
had over 22 per cent of fiber, which warrants the conclusion that it is 
**concentrated” in fiber chiefly. 

No very considerable amount of actual adulteration has been observed 
in this country, although ground cotton-seed hulls have been mixed 
with cotton-seed meal and peanut shells, oat hulls, and similar products 
with other materials in a manner that must be considered adulteration. 


SOME RESULTS OF INSPECTION. 


The feeding stuff inspection protects the farmer from fraud in the 
same way that the fertilizer inspection does, and gives him the benefit 
of a guaranteed composition in buying. The result of this inspection, 
which has been in operation for a number of years, has been quite 
marked in driving inferior grades of goods, like adulterated cotton- 
seed meal, out of the market, and tending to bring about greater 
uniformity in composition in the case of standard by-products. 
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APPENDIX. 


COMPOSITION OF FEEDING STUFFS. 


In the following table the composition of a large number of feeding 
stuffs in common use is given from American sources, previous tables 


being revised for this purpose. 


Not only are the averages given, but 


also the highest and lowest result found for each ingredient in the 
various materials. That is,in the case of the minimum and maximum 
the figures given do not represent the results of single analyses, but 
are the highest and lowest results which have been found in the case 
of each ingredient. They are given to show the limits within which 
each ingredient has been found to vary. 


Composition of feeding stuffs. 
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> Nitrogen- : 
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i 93. 6 | 2.5 3.8 11.0 | 27.0 BW linsecves 
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ME co oo i cletan diac oe ack ecoueiels 73.4; 42.5 2.0 6.7 | 15.5 0.9 7 
Sweet varieties— | | 
Minimum 69.3 0.8 0.9 1.9 3.2 Chi ivccngeoe 
Maximum 92.9 | 2.6 | 2.7 8.5 19.4 TA beseasses 
MIMD cacicne sckaheconcdesecces 9.1; DBS Be} 44! 12.8 0.5 21 
All varieties— j | | | | 
Minimum ......... ; 06] 0.5 1.9 3.0 0.1 | 
Maximum... 2.6 | 4.0 11.4 36.3 1.6 
a EE 23 |\" 26a 5.0/ 12.2 0.5 | 
Leaves and husks, cut green— | | | | | 
Minimum | 67.9} 2.1 | 1.8 | 6.6 | 16.7 Bete Pate ciad 
Maximum aa ee eee 12.5 | 22.2 Ee ncaa os 
ENN Se eli vad lapakgnscssscens | 66.2; 29) 2.1 8.7 19.0 1.1 | 4 
Stripped stalks, cut green— | | | 
Minimum 74.5 | 0.6 | 0.4 6.7 | 14.2 Ga exc 
Maximum .4 0.8 0.6 8.8 | 16.0 0.6 |...006-- 
Averag 7 0.7 0.5 7.3 14.9 0.5 4 
Kafir corn: | | 
Minimum 1.0 | 1.2 3.7 | 6.1 I. i caabien 
Maximum a 27 | 3.8 9.5 25.8 PMs wats 
I iia Sinn adacanackoechacgeus 2.0 2.3 6.9 | 15.1 0.7 27 
Rye fodder: | | 
Minimum * 22 Sz 4.7 | 4.9 QD [22 eae 
Maximum... SA3| 24) 8.01 29] 12.4 QoS ee ca 
Average 76.6 1.8) 2.6! 11.6] 6.8] 0.6} 7 





1 €orn fodder is the entire plant, usually a thickly planted erop. Corn stover is what is left after 


the ears are harvested. 
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} Composition of feeding stuffs—Continued. 
| | N 
tie Pro. Nitrogen-| b bape 
Feeding stuff. | Water.| Ash. | ju; | Fiber.| free Fat. | analy 
| Encore | extract. | “a 
| 
| | 
GREEN FODDER—continued. | | | | 
| | j | 
Oat fodder: tt. | Perct.|  Perct.| Per ct. | 
Minimum eek tea 10.8 8 lissasses 
Maximum 3.1 16.8 SHS) - ROE c ccc: 
DE oe ee a en seneecweaee | } 4 11.2 19.3 1.4 6 
Redtop,! in bloom: | | | | 
RIND 5 Gite ann ace davna <hanweees 51.5 Re 2.0 8.0 | 11.7 WO cctc sas 
MMROIN oot Sas onc cs Saka sock lwaces 76.2 2.9} 4.3] 15.7 96 bs  -BeE ssc 
PVRs 6 nca abanacecasecescucscniances 65.3 2.¢ 2.8 11.0 | 7.7 | 0.9 5 
Tall oat grass,2 in bloom: | } | | } 
eat SAciemnide cu céqutwaWsaseewess ae | 62. 1.6 | LZ 9.2 | 13.0 | O.6 Fuss .525 
Maximum... | 3.5 | 3.0 3.3 9.7 20.7 SO ecssesas 
NIE 27 ones c Gu seaaneneaas ened twa | | 2.0 2.4 9.4 6.8 0.9 3 
Orchard grass, in bloom: | | 
Minimum 66.9 | 1.6 1.9 5.8 | 9.9 OPE cases 
Maximum 77.3 | 2.9 4.1 11.1 | 16.6 Ree eaacs 
PI eidicdends Hctaccscunsaheauswnn | 73.0} 2.0 2.6 8.2 | 13.3 0.9 | 4 
Meadow fescue, in bloom: | | | 
Minimum 67.6 1.6 1.8 10.2 12.5 GF his nadean 
Maximum af 2, BOP Bee Iee 15.7 Ek hs aides 
BUOUMNEE 5 otc ne vciadenJcieasee 69.9; 2.8] 2.4] 10.8 14.3 0.8 4 
Italian rye grass, coming into bloom: | | | 
Po as 69.6 273 2.6 5.5 11.5 Rie ebnawaan 
MARA. os sccsesce 76.6 | 2.8 3.8 | 7.5 15.4 Ie Othoveeaeus 
BNOUGRG cncindvesediscsasas 73.2) 2.5 8.1} 6.8 13.3 1.3 | 24 
Timothy,* at different stages: | 
TEIMNY 5 cacacks cenan anaes cones gaceh “MeO 1.4 | 1.3 | 5.1} 10.1 
Maximum.. | FRI 8.2 3.8 19.4 | 28.6 
MUNRO + vn cccun mnccdhesaechsaacmeuee 61.6 2.1 | 3.1 11.8 20.2 
Kentucky blue grass,‘at different stages: | | 
WINE 5 2 oo oad ads con eadansncwmraces 51.7 | 1.6 | 2.4 3.8 6.5 RS bavddsces 
Maximum... } 82.5 | 4.8 7.2 14.8 26, 6 1.9 Rin edeinn 
s Average .. 65.1 | 2.8 4.1 9.1 17.6 1.3 | 18 
ungarian gr: | | | 
Minimum 62.7 | 1.9 2.8 | 7.6 9.1 GBs ceseuds 
Maximum 78.3 2.2 2 10.8 20.1 Sood: Ecvinipenes 
PP radcnadvnctAcsewacdsdudnsadsa 71.1 | 1.7 3.1 | 9.2 14.2 0.7 14 
Red clover, at different stages: | i | 
NINE ocr ceacadiinc ws. 9 xieleaineiiiee io. dindlabaion 47.1 | 0.9 | 1.7 1.8 | 3.5 OG: Lrcsdecas 
Maximum.,. | 94.8 | 4.0 | tck SAS 25.8 pee 
RGR aa on Sonal epencsnsioar sat encenss |} 70.8) 2.1) 4.4 8.1 13.5 1.1 43 
Alsike clover,® in bloom: 
Minimum | 22s] 1.9 3.6 5.3 | 10.8 @6t55.55.4< 
Maximum 77.3 23 4.2 9.4 11.5 Bee Eivcewas 
DINE 5 col daardisccctuanuduwadeciws | 74.8 2.0 | 3.9 7.4 11. 0.9 | 4 
Crimson clover: | 
Minimum 78.4 | 1.4 | 2.7 | 3.5 7.0 OG tc vuccs 
Maximum 84.6 2.0 | 3.5 6.3 9.7 OF foe cccwes 
Average.. | 80.9 1.7 | 3.1 5e2 | 8.4 0.7 | 3 
Alfalfa,® at different stages: 
Minimum ......... Sassoncmeowssetemare 49.3 1.8 3.5 2.5 10.8 O68 iii wes. 
Maximum 82.0 6.1 | 7.7 14.8 11.5 Talk Badeeswue 
UMMM co <5 ods wesidceauans dudeiaawee 71.8 2.7 | 4.8 3.4! 12. 1.0 23 
Serradella, at different stages: | 
Minimum .... 65.6 | 1.8 2.1 2.0 3.9 04 
Maximum.... 84.6 5.8 3.6 7.8 17.1 1.8 
PIRI i vi Scams 79.5 | 3.2 3.7 5.4 | 8.6 0.7 
Cowpea: | . cond 
MR a ccnscseathadassensaukipekuen 72.8 LZ 1.5 1.7 | .8 OB hicscnces 
t4( Maximum.... 93.1 2.7 3.5 15.3 12.9 OO bs. ssc5e 
PVM oe os cca cchca nd <b demenvincow ames | O86); RZi A 4.8 | 7.1 0.4 10 
Soy bean: | | | 
PRUTRI o ncense cedecndscccwegsncense 63.6 | 1.8 | 2.2 4.8 | 5.8 0.5 }.....20- 
Maximum.. 81.5 5.1 5.9 9.7 16.0 BO Becconcns 
toe RED eAMeNMe ay ded nlikndarsacneaen 75.1 | 2.6 4.0 6.7 10.6 1.0 27 
Horse bean: Average...........-..--.----- $3.1 1.4 3.0 4.3 6.7 0.5 t 
ont pea (Lathyrus sylvestris): Average....| 66.7 | 2.9 8.7 7.9 2.2 1.6 2 
Rape: 
Minimum 80.8 1.2 1.8 1.2 3.6 | CS Bicccenns 
Maximum aia 91.1 3.1 4.5 3.6 9.5 ey eee 
MONG an ese etns tp enccateded ccmnskenu™ 85.7 | 2.0 2.4 2.2 7.1) 0.6 10 
1 Herd’s grass of Pennsylvania. 4 June grass. 
2 Meadow oat grass. 5 Swedish clover. 
8’ Herd’s grass of New England and New York. 6 Lucern. 
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Composition of feeding stuffs—Continued. 





























































Nitrogen- 
Feeding stuff. Ash. =~ Fiber. free 
r extract. 
SILAGE, 

Corn silage: Per ct.| Per ct.| Per ct.| Per ct. 
Minimum .. 0.3 0. 3.0 5.1 
Maximum.. 3.3 3.6 10.5 24.2 
PUDONG cvanice chncnssnodccsstsevcensss 1.4 1.9 5.9 12.63 

0.9 1.0 3.6 5.9 
27 8.1 9.9 80. 6 
AVETAZE .cccovccsee 1.5 2.2 5.8 16.0 

Sorghum silage: 

Minimum 0.8 0.6 5.9 13.8 
Maximum 1,2 0.9 6.8 19.0 
BI cL cGacos os svcccicneee se werwenes 1.1 0.8 6.4 15.3 

Red clover silage: 

Minimum 1.9 3.0 5.1 8.1 
Maximum 3.0 5.9 13.9 14.8 
PIE Sec cdccb acts ccctwececsnccenens 2.6 4.2 8.4 11.6 

Soy bean silage: Average ..............06 2.8 4.1 9.7 6.9 

Cowpea vine silage: Average...........-.. 2.9 2.7 6.0 7.6 

Field pea vine silage: Average 8.5 6.9 13.0 26.0 

Silage of mixture of cowpea vines and 

soy bean vines: Average ........ececeee- 4.5 3.8 9.6 11,1 
HAY AND DRY COARSE FODDER. 

Corn fodder,! field cured: 

Minimum 1.5 2.7 7.5 20.6 
Maximum 5.5 6.9 24.7 47.8 
PEO n Nop iunendnccwcneneeieene ce as 2.7 4.5 4.3 84.7 

Corn leaves, field cured; 

Minimum 4.3 4.5 17.4 27.3 
Maximum 7.4 8.3 27.4 41.4 
EGR oc ncawanwscecsaeveenakene seas 5.5 6.0 21.4) 35.7 

Corn husks, field cured: 

EN ncn a ccincescdrceshacwns caese 0.6 1.3 6.8 14.3 
Maximum.. 2.3 1,2 23. 6 43.6 
SS ee 1.8 2.5 15.8 28.3 

Cornstalks, field cured: 

Minimum 0.6 1,2 6.9 11,3 
Maximum ; 2.0 3.0 16.8 26.0 
NT  nccadesdacicsanavnysurnsasmeas 1.2 | 1.9 11.0 17.0 

Corn stover,? field cured: | 
Minimum 1.7 1.8 14.1 23.3 
Maximum pews 7.0 8.3 82, 2 53.3 
ER ivccnegere Sehs xcccuassestasese 8.4 3.8 19.7 31.5 

Kafir corn stover, field cured: Average ... 8.0 4.8 26.8 30.6 

Hay from: 

Barley— 

Minimum 6.4 4.2 8.0 21.0 44.9 

Maximum 15.0 7.1 11.1 26.1 61.8 

ON Savas seen cassusevcidseccees 10.6 5.38 9.3 23.6 48.7 
Oats— 

PMD Sct Vet pentseagecncastasn 9.5 4.6 5.2 23. 1 31.9 

Maximum 26.5 9.4 9.5 30.9 48.5 

Ea 16.0 6.1 7.4 27.2 40.6 
Redtop, cut at different stages— 

Minimum 6.8 3.8 5.9 24.0 44.8 

Maximum 11.6 7.0 10.4 31.8 50.4 

ND Srnnidas cas scesersaesecaeseun 8.9 5.2 7.9 28.6 47.5 
Redtop, cut in bloom— 

re en 6.8 4.8 7.8 24.0 46.8 

Maximum... | 11.6 6.5 10.4 31.8 47.8 

Average 8.7 4.9 8.0 | 29.9 46.4 
Orchard grass— i 

MERC occdnbechorAceackemosves 6.5 5.0 6.6 28.9 32.9 

NIE 5. 6 kev sdicowcesaevsceen 13.6 7.9 10.4 38.3 48. 6 

I woes cic pdcdeuscenupmeras 9.9 6.0 8.1 82.4 41.0 
Timothy,‘ aJl anal 

Minimum ..... 6.1 2.5 8.8 22.2 34.3 

Maximum... 28.9 6.3 9.8 38.5 58.5 

PN hid Sak ow ncaa tbs «hancock ee 13.2 4.4 5.9 29.0 45.0 
Timothy, cut in full bloom— 

Minimum 2.5 5.0 22,2 34.4 

Maximum 6.0 7.5 37.1 48.5 

iirc 5 tatsicannpiaranasarest's 4.5 6.0 29.6 41.9 


1Entire plant. 
2 What is left after the ears are harvested. 
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3 Herd’s grass of Pennsylvania. 


4 Herd’s grass of New England and New York. 
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Composition of feeding stuf's—Continued. 
| } 
| ‘ Num- 
| i p |\Nitrogen-| 
us Feeding stuff. Water.) Ash. | Pt | Fiber.| free | Fat. | ber of 
| ; | analy- 
| | Brey extract. | sea, 
—p-——_— +} p» —_ 
HAY AND DRY COARSE FODDER—Ccont’d. 
Hay from—Continued. 
Timothy cut soon after bloom— | Per ct. | Per ct.| Per ct.| Per ct.| Perct. | Per ct 
Minimum i oa ae 4.6 25.7 37.0 Bad fnasosene 
Maximum | 21.6 5.4 8.1 33.4 51.0 Be lcweeccan 
MIU» tidina an w ance Ode vinwecks oe x eas 14.2 4.4 5.7 28.1 44.6 8.0 ll 
Timothy cut when nearly ripe— 
; NEN o criswes -<aceedeeccce sexe 7.0 | 2.7 4.3 24.8 38.0 Rete. ceee 
, PIRES oes ons ocvecaccaneebuns 22.7 5.1 6.0 38.5 49.1 , 7 eee 
PE tink fd 56cée cdcnasdasuccenas | 14.1 3.9 5.0 31.1 43.7 2.2 12 
Kentucky blue grass— 
Minimum 14.3 4.5 5.3 17.7 31.8 GG cackecs 
| Maximum 32.8 7.8 12.9 26.8 51.1 OF cccsaun 
PI kciscecqincanknuuensaerans 21.2 6.3 7.8 23.0 37.8 3.9 10 
Cut when seed was in milk— 
Minimum ........... 22.5 5.6 6.0 23.9 33.2 GE sececus 
, Maximum... soe sof SO 7.6 6.6] 24.9 35.4 SE cavan 
IG nc asindatuansnaetee cae | 94.4 7.0 6.3 24.5 34.2 | 3.6 | 4 
Cut when seed was ripe— | | 
Minimum 23.7 | 5.1 5.3 20.4 33.6 RGN cisces 
Maximum ise 32.8 7.8 6.0 25.7 33.7 ee ledcnase 
IES cise «gah a Savana ents a 27.8 6.4 5.8} 23.8 83.2); 3.0 a 
Hungarian grass— | 
| MIE na Sen cnamat sana cecsaa 4.9} 5.0 4.7 23.6 44.4 Tie ex tdaane 
| WRI Gos csnnadb ages ekcusseso ts 95] 7.5 12.3 36.3 53.0 Bec ccasas 
PD Sekavnuvanaseveceiadigecass 7.7) 6.0 7.5 27.7 49.0 2.1 13 
Meadow fescue— 
Minimum 7.4 | 5.5 4.5 20. 8 28.5 BGb cesses 
Maximum 82.5 | 7.8 11.8 31.9 45.5 OB Bivccsaws 
PUI oss cous ccdsacdosdsacne 20.0 6.8 7.0 25.9 38.4 2.7 9 
Italian rye grass— 
MI Spin ncnincsicnacadoousesee 7.4 | 6.1 5.7 28.4 39.6 1.3 
Maximum,. 9.3 7.9 8.8 33.9 48.9 1.9 
Average .... 8.5 6.9 7.5) 80.5 45.0 1.7 
Mixed grasses— 
MUNIN ease sc idedsdsswsesdecnny 6.5 21 4.8 21.0 33.4 BB Eiccccates 
os i ccncanccxqsccanceseces 33.4 6.9 12.1 38.4 50.8 4 GE ccncaes 
PUM gS nun ghee eacese vudehe 15.3 5.5 7.4| 27.2 42.1 2.5 126 
Rowen eeeny | 
PII 6 b.in 500 Sadedouneccs asides 8.2 5.1 9.6; 20.1 33.6 | y A, SEA 
ERNE 5s Sr cacccceesaacass 24.4 “2 14.8 | 20.0 44.3 AO T. isss tan 
IRON oi Win cc cvancanes<cdneeces 16.6 6.8 11.6 | 22.5 39.4 8.1 23 
Mixed grasses and clovers— | 
Minimum 8.2 8.9 5.5 19.7 31.8 1.8 fh ccpcwse 
Maximum 15.9 9.6 14.4 35. 1 48.9 S23 Biececeas 
PRI 5 vnc inden soca adicecednawe 12.9 5.5 | 10.1] 27.6 41.3 2.6 17 
Swamp hay— 
WMI Saat iamcethdrencgues cued 7.8 3.3 5.0} 19.4 39.9 OES i cece 
Maximum........ 17.9 12.1 8.8 31.6 51.7 B.6 Eivevsaes 
AVOTARS 55. cnccees 11.6 6.7 7.2 26.6 45.9 | - 2.0 8 
Salt marsh hay— | | 
DLs. srcesacdedauccdusonalun 7.8 5.4 4.0 25.1 84.1 | b.6%. xccscen 
wexiIMGM.......... 18.6 11.8 7.8; 33.8 54.3 | $.1 F< -2-c0e 
PED ccccadtcn usucukieacededa cease 10.4 7.9 6.5 | 30.0 44.1 | 2.4 10 
Red clover— | | 
Minimum 6.0 3.9 10.0 15.6 27.3 | 1.6 Benevdcn 
Maximum 31.3 8.3 20.2 35.7 52.2 BSE cease 
CO a eh on 15.3 6.2; 12.3; 24.8 88.1 3.3 38 
Red clover in bloom— | 
wel ( Minimum 6.0 5.6 10.8 17.9 27.8 | — DB feccessee 
Maximum 31.3 8.3 15.4 28.1 41.3 QP hicawsecss 
PUNE te cects ccgavucavasceteaeeea 20.8 6.6} 12.4; 21.9 83.8 4.5 6 
Alsike clover— | | 
Minimum 5.3 6.1 9.2 19.7 35.6 | Li aansere 
Maximum 13.9 12.2; 16.1 29.5 45.9 4.2 |. .ce.e00 
DIN Sonn dg dd sigh skenetsenven 9.7 8.3} 12.8| 25.6 40.7 2.9 9 
White clover— 
Minimum 6.1 4.5 13.9 20.3 33.4 Lei 
Maximum . 13.5 13.8 20.0 30.3 47.3 5.8 |. 
MEN Sadas sede vchedscoacenaneta 9.7 8.3 15.7 | 24.1 39. 2.9 
Crimson clover— 
MD ececescawas ds cadeeennacne 5.9 7.4 13.6 20.1 29.3 LEP tinsscoea 
MINI vc cnwe dkanevses on = 13.4 13.0 16.1 34.9 42.6 OS hestcses 
Average ........ dusahagenese esuewas 9.6 8.6 15.2 27.2 36.6 2.8 
Japan clover— 
PUENOG vc ass sadkasgnenecesedndsnss 11.0 8.5 13.8 24.0 89.0 8.7 2 
Vetch— 
Minimum 8.3 7.1 13.1 19.7 26.5 Eh cencene 
Maximum... ack ee 11.6 23.1 28.1 40.2 Re bicicccas 
RVGIORS ccccccccvecctovccucces 11.3 7.9! 17.0! 25.4 36.1 2.3 
1Second cut. 
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Composition of feeding stuf's—Continued. 








































































| | | | 
| a Nitrogen-| — yf 
Feeding stuff. | Water.| Ash. | ;,in | Fiber.) free | Fat. analy 
extract. a 
ses. 
——_—— aire a | —{—— I —— — a 
HAY AND DRY COARSE FODDER—cont’d. | | | 

| | 

Hay from—Continued. | | | Ce 

Serradella— | Per ct. | Per ct. | Per ct. Per ct.| Perct. | Per ct. 
Minimum 7.2 | 5.4 13.9 | 19. 4 | 40.5 | Bee toikeénccn 
Maximum 11.7; 10.3 16.6 | 22.9 | 46.0 Rl eniek ox . 
PIE cs wccuwsesipesencatacves nou 9.2; 72) 15.2] 21.6 44.2; 2.6 3 Al 
Alfalfa 1— | | 
MMA Gi 5s sickestwcbiseasnncn 4.6 8.1} 10.2; 14.0 35.1 | Bd lsécocaae 
RS Shaka eeSudabe we doing Skee 16.0 10.4 20.3 33.0 | 53.6 | SS ee 
EN conc cack ceecetebana denne 8.4 7.4) 14.3 25.0 | 42.7 2.2 21 
Cowpea— | | | 
Minimum 6 | 3.2 13.6 | 16.4 39.4 Bh ead cece 
Maximum 14.0} 10.2/ 20.3) 26.0 oe es aaa Co 
NP nick's ca duiewe ne vex aceks | 10.7 7.5 | 16.6 20.1 | 42.2 2.9 | 8 
Soy bean— | | 
MINIMUM ....ccccccccccccerccccees 6.1 4.8) 14.0) 17.3] 31.8 Bre ocedesen 
RTO ooo einnds Seneonees oases |} 20.1 8.9} 181) 32.3] BONY OED Los xcsecs 
ID ii avans natecasceubaeraead | 11.3 7.2) 16.4] 22.3] 38.6 | 5.2 6 
Flat pea (Lathyrus sylvestris) — | | | 
REI SE cig. inna aes honaneunanan | 6.3 6.5 | 17.6 18.5 22.7} REO te Oicewas 
ENMU o.oo 55cacnvckhookeeseseas 10.0 8.6 | 27.9 32.7 34.0 | Ons ccae 
IE 6s. 0's oa sm aehanee eevee ® | 8.4 7.9 22.9} 26.2 | 31.4; 3.2 5 
Peanut vines (without nuts) — | | 
Minimum | 6.3 7.3 | 91) 183 33.1 | Be asesccad 
Maximum | 7.8 15.7} 11.7] 383.3} Od) “SRo 3. iu Ki 
Average ...... Reeaceetcwantescneses | 7.6.) 10.8] 10.7] 28.6/ 42.7) 4.6 6 Sor 

Soy bean straw: | | | | | 
PUT, side ge here dskeadarnas <osns soe | 5.7 3.9 | 4.0| 34.0) 35. 3 0.8 | 
Maximum... vol see 4.9 | 4.9} 49.6 43.3 | 3.2 
ER i ciienisatscn caves ctuos cdeccaaseu 10.1; 5.8| 4.6) 40.4 | 37.4 1.7 4 Ba 

Horse bean straw: Average 22 8.7 8.8 | 37.6) $4.3 1.4 | 1 

Wheat straw: | | | 
PID od aden cs ku avs cent banssass | 6.5 3.0 2.9 34.3 | TOT”. OR cncacen 
Maximum.. 17.9 7.0 5.0 42.7 | 50.6 | BE ches cnn Oa’ 
BRED a ins cxphiens<keauctshevuhesseee | 96 4.2 3.4 | 38.1 | 43.4 1.3 | 7 ; 

Rye straw: ee | | 
a Orr ee eee 6.3 2.8 2.2) 82.7] 41.0 
Maximum... 9.7 3.4 3.6 43.3 | 52.9 Ry. 
MID ove ctlbddeeséc viegsgd seus ravenss< 7.1 3.2 3.0 | 33.9) 46.6 | . 

Oat straw: | j | | 
SERED oleh awikas «civehavinsdemeauase 6.5]. 3.7 2.7 31.8 | 83.5 less: cas 
Maximum.... 14{ -6:7 6.9 45.1 46.6 BOE Csie nee WI 
ID ss ce whinns co endentiscebenass eee 9.2; 6.1 4.0 | 37.0 42.4 2.3 | 12 

Buckwheat straw: | 
ND oe pncdecvcckieusnauenges apes 9.0 4.9 3.3 37.2 | 32.1 Ot tecesscnd 
Maximum.... 10.4 | 6.5 7.8) 46.8 | 38.9 Rad Nh akicn «an Wh 
AVETAZE .. 2s ccvcccccccccccsccscevccees 9.9 5.5 5.2 | 438.0 | 35.1 1.3 3 

ROOTS AND TUBERS, 

Potatoes: | | Wh 
Minimum 75.4 0.8 11] 0.3 MAD laavexana 
Maximum ececeee| 82.2 12; 380; 0.9 20.4 0 
BVOTERO -- 05. cecccccccccccvesccccececns | 78.9 10; 2.1); 0.6 17.3 0. 

Sweet potatoes: Rie 
PN tpcdéccaiaGehensbeesésosuenws | 66.0 0.7 | 0.5 0.6 18.0 CR iiinckcnd 
Maximum...... 74.4 1.3 3.6 | 2.5 | 29.7 OO: To <ccvews 
Average ..... Ribeiwastodenretesstereens 1.0; 1.5;, 18 24.7 0.4 6 

Red beets: | | | , Buc 
Minimum 0.7 | 1 | 0.6 3.8 aan sian n( 
Maximum Pt Re See ee 11.3 OF iicesdess 
BN ices Feb sccocshbenestaresnseta= | 1.0; 1.6] 0.9) 8.0; 0.1) 9 

Sugar beets: | Sun 
Minimum | 0.4 | 0.4 | 0.5 | 5.7 | WE eewccas 
Maximum .8 | 1.4 | 3.2 1.3 14.7 | a 
OO ere or oe $6.7; 0.8 1.5 0.9 9.9) 0.1 28 

Mangel-wurzels: | | | | | Cott 
Minimum 86.9 0.8 1.0 0.6 | 2.4 WON akin swe 
Maximum 94.4 | 1.4 | 1.9 1.3 8.7 SG ta cwe'aves 
IE ena ck cachnceduancscuencsnass } 91.2; 1.0; 1.4 0.8 5.4 0.2 16 

Turnips: | | Pea 
Minimum i eee 0.7 | 0.8 0.8 | 4.2 0. 04 
Maximum 92.4 | 1.0 oz 1.4 8.8 0.2 
AVECTAZE ... 22-2. ccccoccccccccescccecccss 90.6; 08) 1.3 1.2 5.9| 0.2 

Ruta-bagas: Soy 
Minimum 87.1 1.0 |} 1.0 a3} 5.1 Di sniad cae ° 
Maximum --| 91.8 | 1.4 1.3 1.4 9.1 0.8 |. cece ° 
TNE v6 9cnVedcccee | 88.6 | 1.2 | 1.2 | 1.8 | 7.5 0.2 + 

1 Lucern. 
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Feeding stuff. 


ROOTS AND TUBERS—continued. 


Carrots: 


PIE ic danas sive rates see 
Maximum «.;.....<. Sane ceoex® 
DEE cima nadiwac«sockewe des 


Artichokes: 


MID dcinkncwascdaxcccedi 
SR aidsdhadavececessccn 
pS. ee eee i tacaane el ae 


GRAINS AND OTHER SEEDS, 


Corn, kernel: 
Dent, all analyses— 
Minimum 
Maximum 


UMN thandts one'seai wi daxwane 


Flint, all analyses— 
Minimum 
Maximum 
Average 


All varieties and analyses— 
DMIROMD cnecdacundoeesces 
PRRINNOEE . ccticecncdesteaes 


Sorghum seed: 


URINE, <3 dinkacwlicu wecoucesxs 
PIN do cvavensascdnewaswd 
PE CE Eo Dad vme/ee ucaind wane 


Barley: 


INL 5 sie oo Vinvenwnewns 
PE Riticdscnccsaddetanies 
PR aicagacecsacecxecenucce 


Oats: 


RR ran shear custdcadensdeuneceas 
PI vin ne cceces cetasserbec 
DROME ¢ccducatunas+ssaSiemead 


Rye: 


DERMIS gb aceec<osscnecen cas 
I io cdecsaecacccsdesens 
PEED oct ncinnadeancaewucecees 





Wheat, spring varieties: 


PEE cacpaveractcaduarcssapechacka 
PRIN ai anesic «+ 6ucecbaees 
PUP Soke daidussacnadgeasee 
Wheat, winter varieties, all analyses: 
MER otc didiince Svedeae. ose 
PIN ccnneceswesgesdceees 
PI a os ca hndddan cos csat cece 


Wheat, ail varieties: 


J eee ere or 
PE bd ntaddeeneasdsoke nie 
PINE Seiccacuadescdccceces ees 


Rice: 


MENON Ss s.piciciosne'nedacavee ws 
EINER, § cia acaco 3 a ccus nade dis 
PE Reictackacdawsscaddawes 


Buckwheat: 


PERRIN fice dnnic .nevacaekcens 
PN a ca elkensensineuvdvecs 


Sunflower seed (whole): 


PID inncsatbeccsasccewase 
PR cicieidecckvicccuspese 
PORN DSY chineuictuesadcncs «32s 
Cotton seed, whole (with hulls): 
MERINGUE « deuduices sacantean doe 


Maximum... 


DPD incskdewcccssica ventas 
Peanut kernel (without hulls): 
PEE Sa <dp pee <cee Sudaaiewd 
) a a ee eee 
SE Sei ns va deekosinaanaete 


Soy bean: 


PID wnvicesdscvisione aaeu 
PR vesstddunnshoskioneeae 
MINS S <¢a ce vawaceacdseuces 
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Composition of feeding stuffs—Continued. 


| 
Water.) Ash. | Pro- 











tein. 
_—_—_—_—_——_—_ / — ——— nd ee 
| Perct.| Perct.| Per ct. | 
| 865] 16] 0.8] 
fe Geb Let ae 
| 88.6} 1.0 ‘5 
| | 
| Pi -Eeaeie ag 
7:7; S.% 2.6 
78.0| 1.8 2.4 
| 
| 2 1.0 7.5 
4 2.6{ 11.8 
6 1.5] 10.3 
| 4.5| 1.0 7.0 
19.6} 1.9] 13.7 
| 11.3 1.4] 10.5 
b> es 1.0 7.0 
20.7 2.6| 15.3 
| 10.9 1.5] 10.5 
| 12.5 1.3] 10.9 
| | 
| 
> 8 1.4 7 
| 16.8 4:3} 19 
| 42.8 2.1 9.1 
7.2 1.8 8.6 
12.6 8.2} 15.7 
| 10.9 2.4] 12.4 
8.9 2.0 8.0 
13.5 4.0} 14.4 
, 6 8.0] 11.8 
- 23 1:8 9.5 
13.2 CO) 12 
11.6 1.9} 10.6 
8.1 1.5 8.4 | 
13.4 2.6| 15.4 
10.4 1.9} 12.5 
7 0.8 8.1 
14.0 3.6} 16.6 
10.5 1.8] 11.8 
7.1 0.8 8.1 
14.0} 3.6] 17.2 
10.5 1.8 1.9 
4) 6 6S 5.9 
14.0 0.5 8.6 
12.4 0.4 7.4 
10.9 1.6 8.6 | 
S} 2.31) Fhe] 
12.6| 20] 10.0) 
8.5 2.1| 15.8 
8.8 3.2 16.7 
8.6; 2.6] 16.3 | 
5.8] 2.9] 14.5} 
17.5| 5.0] 21.7} 
91) 4.0] 19.6 | 
| } 
4.9} 1.9] 22] 
13.2 8.8} 31.5 
7.6] 2.4] 27.9] 
2.8} 31] 263] 
19.3] 124] 41.8 
8.7 5.4] 36.3 | 
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Composition of feeding stuffs-—Continued. 



































































































ies Num- 
|Nitrogen- S 
Feeding stuff. Water.| Ash, Pn Fiber.| free Fat. = 
i extract. ene 
| ses, 
ee h . 
GRAINS AND OTHER SEEDS—continued. 

Cowpea: Per ct.| Perct.| Perct.| Perct.| Perct. | Per ct. 
ENNIS cos concnccntiacusonendiuhaees 9.6 2.9 19.3 2.5 50.5 ee tien. <cue 
Maximum.... 20.9 4.0 26.4 5.0 62.0 ee Viisoncue 
I isd ddnici nwa ccdchsmossuadbasenne 11.9 3.4 23.5 3.8 65.7 1.7 17 

MILL PRODUCTS. 

Corn meal: : 

Minimum 8.0 0.9 74 0.5 60.4 MU Cice suche 
Maximum 27.4 4.1 13.9 3.1 74.0 ee bona cae 
OS Sea ee et 15.0 1.4 9.2 1.9 68.7 3.8 | 77 

Corn and cob meal: | 
Minimum 9.5 1.3 5.8 4.7 5€.8 , 
Maximum 26.3 1.9 12.2 9.4 69.7 BAT Veucc mae 
i EE Se are eee | 15.1 1.5 8.5 6.6 64.8 3.5 | 7 

Barley meal: | | 
Minimum 9.9 1.6 9.8 5.9 63.5 154. 
Maximum 13.6 3.8 12.7 7.0 68.0 3.2 |. 
DIOED « ccsavndecis 11.9 2.6 10.5 6.5 66.3 2.2 | 

Rye flour: | 
Minimum 12.4 0.6 6.0 0.4 77.6 Bh ss age 
Maximum 13.6 0.8 6.9 0.5 79.1 0.9 |. ae 
INE Ske culo dx sn nce roe itkinntte Senpateme | 18.1 0.7 6.7 0.4 78.3 0.8 | 4 

Pea meal: | | 
Minimum 8.9 2.6 19.1 11.1 50. 2 ORL cccccul 
Maximum 42°} 2.7 21.4 47.7 52.0 cS 
PN Fon sc ccc hb cwareeks sa wevaneanes 10.5 2.6 20.2 14.4 61.1 2 2 

Soy-bean meal 10.2 5.0 35.9 3.4 28.0 17.5 4 

Ground corn and oats, equal parts: | 
Minimum 10.7 1.9 8.4 170. 4 | ee 
Maximum 13.1 2.7 10.4 173.7 ee tases an 
PEE = Wan dnahidecinesa das wenssedeses 11.9 2.2 9.6 172.0 4.4 6 

WASTE PRODUCTS. 

Corncob: 

PM coke che kcsicudecen dasn@ad soda 7.2 0.7 1.2 18.2 43.8 We Incense 
PID Ss wiv oss vaacosce isin ae 24.8 27 3.7 38.3 66.7 GE iss sosvan 
ED 5G SS sete anus cnaige se 10.7 1.4 2.4 30.1 54.9 0.5 18 

Hominy chop: 

Minimum . 8.1 1.9 7.9 2.5 61.0 4.5 
Maximum. nee 13.5 3.1 11.2 6.7 71.1 11.2 
i colchewisuensidpabech ancaieleys 11.1 2.5 9.8 3.8 64.5 8.3 | 

Corn bran: 
PENNER ca canine thunisacaenddgeweuas y 0.8 ae 7.8 57.2 MOT ses sasn 
Maximum... ne 12.3 2.4 11.8 14.3 68.9 We Focnccced 
ce cate newchanneanceaniglbn ie | 8.7 1.5 9.8 11.2 62.6 6.2 6 

Corn germ: 

Minimum 9.4 1.9 9.7 1.9 61.9 Geo acccan 
Maximum 7 13.0 7.4 9.9 5.8 67.4 oS es 
PORNO so rivinnast vec ecenasecccoescexes } 10.7 4.0 9.8 4.1 64.0 7.4 3 

Corn-germ meal: | 
Minimum 6.5 0.8; 10.0 7.8 57.4 MD toecacdeg 
Maximum 9.9 2.6 14.0} 13.0 67.0 oe ae 
PINE s candnkkces ch accesedecedsdeesues | 8.1 1.3 11.1; 9.9 62.5 7.1 6 

Gluten meal: | | | | 
Miscellaneous— | | 

EE eee ae 4.5 0.5 10.3 | 0.3 32.4 Bee enact 

Maximum. 12.3 2.0 49.1 9.3 62.7 WR i censcae 

Average ..... 8.6 0.8 30.0 2.6 49.2 8.8 67 
ee eee | 8.2 0.9 24.5; 6.1 47.8 12.5 7 
Chicago— | 

POE cine carcceonsckeabensae | 5.5 0.6} 29.2 154 37.0 Oho occa 

RINT. 55. : Sonus vacees eines | t79 2.3] 43.1 6.3 52.6 C6 acs 

PROUENCS vnaspccccncdssxnsvoateseed 9.5 1.2 37.6 2.3 44.4 5.0 42 
Hammond, average 8.1 1.0 28.3) 1.1 50.8 10.7 5 
King— 

Minimum 3.0 0.4 26.3 1.2 33.2 BO tics asee 

Maximum 9.5 1.9 87.2 2.4 56.0 TO tcc cong 

Average 7.2 1.4 34.2 1.7 39.0 16.5 14 

Cream gluten: 

Minimum 7.7 0.6 34.1 +2 35.0 3 | ee 
Maximum 9.0 0.8 88.2 1.3 41.1 BOVE Tewes ocen 
PU ay a .dascbswsvdecccstaevecchunees 8.1 0.7 36.1 1.3 39.0 14.8 3 
Recent analyses— 
rr eer 8.8 0.5 32.1 1.3 47.7 TE tn. xae 
Pi cdkccsccngcue<sesseaeens 11.2 1.0 35. 9 2.5 52.3 S.8 foc... 
i wivkingcsondutaonsds tenis 9.6 0.9! 84.6 1.9 50.4 2.6 7 
\Including fiber. , 
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Composition of futing snf—Continned. 





Feeding stuff. 





Gluten feed: 
antes. 
Minimum 
Maximum 


Pid vodccusesdvacecveumengees 


Recent analyses— 
Minimum 
Maximum 


PD wbicarde cde diadawiweakedes 


Buffalo— 
Minimum 
Maximum 


MIN a ciew cena uscanecocdawasionwas 


Recent analyses— 
Minimum 
Maximum 


UTM ba scnis cadsccaduadesans | 


Davenport— 
Minimum 
Maximum 


NOE esse Set occas Saas 


Glen Cove— 
Minimum 
Maximum 
PP cs ininsedcécccnncias 


Rockford (Diamond)— 
Minimum 
Maximum 


Waukegan— 
Minimum 
Maximum 


SEUNG hoadasdewnccecvaascese 


Chicago maize feed: 
Minimum 
Maximum 


PIS bp a ceevedcacivsadapuavecnce 
Glucose feed and glucose refuse: Average. . 


Dried starch feed and sugar feed: 


REE cpcctdvancsdenycaccesnatndans 


Maximum.... 


[lc eR sas ea ae pie 


Starch feed, wet: 


MR Sa ckcasccecaaseansacesaucsede 


Maximum.... 
Average 
Oat feed: 


BL Sivek dawn scncdnueudededst vase 


Maximum...... 
Average ...... 
Barley screening 


BEE dcgeeb dus Sccnan dee wehaarasaiee 


Malt sprouts: 
Minimum 
Maximum 


Brewers’ grains, wet: 
Minimum 
Maximum 


Brewers’ grains, dried: 
Minimum 
— 





BVOIODG 6 08 cic sncsces ves . 
Distillery grains (dried), prin 
Average 
Grano giuten: Average......... 
Atlas gluten meal: Average.... 





Rye bran: 


Wiad 









WASTE PRODU crs—continued. 
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Atlas gluten feed: Average..........------ 


Minimum .........22020++-2-e seen eee 


_ 
ee 
sino 





ue 
Sar 


gar 





i 
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3 | Num- 
INitrogen-| ; 

free Fat. bonne 
| extract. | oan 


>—_—$__$_—_$_—_ }—__—__ »>____ 


Per ct. | Per et. 


44, 5 | WO ti ccceaae 
65. b= 10 
68.2] 8.8 423 
4851 RON = 25ee. 
G06) WEG.-cce0ce 
54.7| 6.3 20 
446 | 2h a 
SO.5-|- Tae testsccze 
50.0| 8.8 52 





49.3 
59.5 

52.0 

Pe) ee et : 
9)  @bisccsce 
52.9; 4.3 6 
61.9] 2.9 /....... ; 
a6) “Selous 
53.8 | 8.7 4 
36.5| 14.1 1 
as! €ab. 
69.8 WMS facedown 
54.9 | 4.5 13 
sao | Ba ; 
ms) 400. 
53.2) 4.0 3 











S.%)- “BBR 
50:8:| ~- Oteccsckas 
48.5| 1.7 4 
06} OS tessase 
15.9 Bos 
12.5| 1.6 15 
9:4) £2203. 
56.8 GB enc seaes 
44.8| 6.7 15 
SES «BSL ake 
46.0 | - 29:2 fosiecacs 
39.4| 11.4 12 
54.0| 7.5 3 
84.8| 14.2 3 
35.3 | 12.8 3 
36.8 | 12.5 11 
MiSl. Bh isecs 
67.6 4.9 Viton eas 
68.9] 2.8 li 








Composition of feeding stujfs—Continued. 








| 


Feeding stuff. | Water. 


WASTE PRODUCTS—continued. 


Wheat bran from spring wheat: Per ct. 
4 


UR nich hs tkna schon eccae su dke bel 
RII porate cc aths bas ode abies 
Ie Ss Docrévaswasceccasouss pSaxcn 
Wheat bran from winter wheat: 
Minimum ...... 
Maximum... ei 
RS ote isis cnicd ouneds'e Vows cable | 
Wheat bran, all analyses: 
SRNR osetia win cscnunadonadnencdees 
a Ie can enmna concn witeee 
Ss ee 
Wheat middlings: 
Minimum 
Maximum 
PER incnscwadc cus cess cv necvvtnececcs 
Wheat shorts: 
Minimum 
Maximum < 
DRMRMNREN cwininan cases odin Sans say esehes | 
Wheat screenings: | 
Minimum 
Maximum 
eR ocak alsin o u's's wind uide's rie she aivmale | 
Rice bran: 
Minimum 
Maximum 
ER iis tetvie os sc dapabwawcs onan ans 
Rice hulls: 
Minimum 
Maximum na 
tn cath ciiiensctcheavasobmiediies 
Rice polish: | 
Minimum 
Maximum 3 
Ee Soa a's a adicse b <0 Mth ees | 
Buckwheat bran: 
Minimum 
Maximum . 
ti Ba oss scan Sia’ 0 sb Se obbee 
Buckwheat middlings: | 
MR ino ccs ciinnns dnadedwncewen 
Maximum. -| 
MR aoe ou occhaecaleacasiea'es 
Cotton-seed feed: | 
| 
| 
































Minimum 
Maximum... 
SEE ccty x ncipined ccs acmaieRens + aawniok ss 
Cotton-seed meal: | 
Minimum | 
Maximum | 
cen cctdeCiceninstieesennucensen 
Cotton-seed hulls: 
EE ia fo viiccin acetone ssomouesdiguce 












Linseed meal, old process: 
Minimum 
Maximum 
ine cs ctcacndeeckeeatendesnt 

Linseed meal, new process: | 
SAMs ooo, canece knne ch as ness pnee | 
Maximum... | 
AVOPAZC ....2.05- 

Peanut meal:! 
Minimum 
Maximum 
tics dutiedescheakheubun seoduddee | 

Peanut hulls 
Minimum 
Maximum 
EN ints duednd opsacnbodadses testes | 














NP Sogn 


PR 


Par 


Ree 


arn Bor 


ld 
2? Pn 


_ 


“1-10 


© 


2S Swoo 


Por 

_ — 
ee 

oe a 

toe o 


a) 
roomy 
. 


= 

ono 
_ 
ad 

109 00 


_ 
= 


> 


mh 


oe 


bat es 
one 


oes 
pe 
@rw 


oan 


Be 
“I, bd 


om 
CNN Mw CRHe 


@ 
oe 


eo 


= 
wont 


Mare 
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| 


Pro- | > 
tein. Fiber. 











14.3| 5.4 
18.1| 10.1 
16.1 8.0 
13.9 7.2 
17.8 8.9 
16.0 8.1 
12.1 2.4 
18.9| 15.5 
15.4| 9.0 
10.1 1.3 
20.0} 12.7 
15.6 4.6 
11.1 6.0 
19.4] 10.5 
14.9 7.4 
8.3 1.7 
16.9 7.5 
12.5 4.9 
| 
| 10.9] 20 
13.6| 17.8 
12.1 9.5 
| 29] 30.8 
4.7} 38.6 
3.6| 85.7 
10.9 2.4 
| 12.9]. 14.5 
| 27 6.3 
| 
| 21.6] 48 
31.4| 20.3 
| 24.8| 11.7 
24.8 2.4 
| 35.9] 12.9 
| 28.0] 6.3 
| 10.7] 19.6} 
| 226) 37.4 
| 13.4] $2.5 
ee |. 2:8 
| 60.8] 10.1 
42.3 5.6 
2.2] 937.9 
t Sad 7.0 
| 4.2] 46.3 
27.7| 47 
38.2] 12.9 
32.9| 8.9 
27.1 5.9 
44.0] 10.2 
35.9 8.8 
37.5 2.5 
52.4 7.4 
47.6 | 5.1 | 
| 46] 56.5] 
| 86] 72.3 
6.6! 64.3 


1Mostly European analyses. 
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Composition of feeding stuffs—Continued. 
yi YW g stu, 























| | 
| 
Feeding stuff. nase | Ash. 
stil a ad, 4 sl hides 
WASTE PRODUCTsS—continued. | 
Sugar-beet pulp: | 
Fresh— ) Per ct. | Per ct. 
PIED a. bcs waotcencunad aes Cab) Ohi 
WEGMAN och an ca accecuscevnsees | SATE OF 
HUM an cGsvses cuenacacdadtemas | $9.9 | 0.4 
Dry— 
TI 5 dacndn sense Hidde wasewene 3. «| | 2.7 
TR ee Re te 10.8 | 4.1 
PRRREING eked inidnse cvanésacedccovass 6.4 | 3.3 
MILK AND ITS BY-PRODUCTS. | 
Whole milk: | | 
Minimum 80.3 0.4 | 
Maximum 90.7 | 1,2 
II doiicacntuccnscngedesdednsades 87.2; 0.7 
Skim milk, cream raised by setting: | | 
PN wadcecedetne<cauneesaeudeenda 88.3 | 0.5 
IGRI cade ciarnsadecacescecccsdlaendl 92.6 1.0 
RATUORE hse n accent nacsaccaceandegevan tee 90.4; 0.7 | 
Skim milk, cream raised by separator: } 
Minimum ..... : 
Maximum... oa 
PVOREID tnivtiveccdssccce sedckuscwses. Kee | 90.6 | 
Buttermilk: 
PE oom cede enindetinaacnteeeacen 82.2 | 
I. oid acanvascandsunscuchas 93.3 | 
PEE ven capebedes siecsdunesudadieets | 91.0 | 
Whey: | | 
SEMIN. cote c iic ocean cqeeucccvoteten | 93.2 | 
IR tds ticcniwes Savueeed cance 94.6 | 
VON 6 aos unas doensdencccawsvess | 93.8 | 
| | 
POULTRY FOODS. 
Animal meal: | 
Minimum 2. 38 | 
Maximum. 8. 38 | 
PUUERE scan cncdtaasvececamaqecscckouws 5.67 | 
Meat or beef scrap: | | 
PI a ace cuts gicdcctucsesbencweas 5.40 | 11.72 
WMO ona Goce tedsnwasanndunvdewea 12.59 | 21.70 
WN gin cucu nsWedenscbcecnntsVendases 7.86 | 17.39 
Meat or beef meal: 
PRMD palken Aes 5% vad iignenstéeene eee GOP fc ssckus 
Rivne cntandcsancekancsasccss umn Cabo estusee 
DRONES iin cgdsyesscendicadscasaveyees Gabe Wsscen. 
Meat and bone: 
PE oaanccndaddvcyddaacekabsases STO fe ccccccs 
POR cnccmidskass rddeseehdokdvase QTE li cccsess 
ED sic sn eta'ed induddencuncdanauer i aacwe sen 
Bone meal (aah ovcian~ hge cucelatarilaas eoeberecarel 
Fresh bone. 2 -| 34.20 | 22.80 
ENN? Senda denne seducdececovdcncdethades | 26.29 | 86 
Boiled beef bone: 
MUNN ava ded dens wsuceecdaewewecaes G20 cctesss 
ii cadccticcnsddécnepesuaceuney CIO lececascs 
II: salen vakeveanduedwountdiaas gouaa BGS f.cscaces 
Clover meal: Average. ........cccceccceces Gade cadences 
H. O. Poultry Food: | 
Minimum | 2.62 
Maximum 38.01 
DI vines odivndianvusbesescaceseesas | 2.64 
American Poultry Food: | 
NEO «i za ceteswantdonbenseasatede | 72 2. 67 
Rs ca ctindncnsdncseecavcehtea } 11.15 2. 95 
MORE as 4 sos eaten cacacsssenacuaantans | 9.16 | 2.81 








Pro- 
tein. 


40. 76 
48. 09 
44.75 
10.51 


15. 53 








15.20 | 


16.83 | 
8.31 | 
18.22 | 


| 30.90 


6. 83 
19. 50 


idenvesslcavaseuten 12.90 | 


5. 89 


60. 46 | 





.13| 64.35 | 
| 4.6 62.01 
| | 
| 4.33 60.49 | 4.82 
| 7.20 63.47 | 7.40 
5.48] 63.18] 6.15 





12.31 | 
18.51 | 


\Nitrogen-| 
Fiber.| free | Fat. 
| extract. | 
poe ee 
.| Per ct. | Per ct 
9 | 5.4 WEP Teensd 
| 7.2 0.6 
| 6S] 02! 
} 
| SG) OF. 
[-- (ORG aa 
| 68.4; 1.3] 
1 } 
| | 
eer rey | 2.1 
eee | 6.1 | 
enemas 4.9 | 
| 
hadehiend | 38.8 | 0.2 
an ae aune | 5.5 | 2.5 
eaieta aaa 4.7 0.9 
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FARMERS’ BULLETINS. 


The following is a list of the Farmers’ Bulletins available for distribution, showing 
the number and title of each. Copies will be sent to any address on application to 
any Senator, Representative, or Delegate in Congress, or to the Secretary of Agricul- 


ture, Washington, D. C.: 

No. 22. The Feeding of Farm Animals. No. 24. Hog Cholera and Swine Plague. No.25. Peanuts: 
Culture and Uses. No. 27. Flax for Seed and Fiber. No. 28. Weeds: And How to Kill Them. No.29. 
Souring and Other Changes in Milk. No. 30. Grape Diseases on the Pacific Coast. No. 32. Silos and 
Silage. No.33. Peach Growing for Market. No. 34. Meats: Composition and Cooking. No. 35. Potato 
Culture. No. 36. Cotton Seed and Its Products. No. 387. Katir Corn: Culture and Uses. No. 39, 
Onion Culture. No. 41. Fowls: Care and Feeding.- No. 42. Facts About Milk. No. 43. Sewage Dis- 
posal on the Farm. No. 44. Commercial Fertilizers. No. 46. Irrigation in Humid Climates. No. 
47. Insects Affecting the Cotton Plant. No. 48. The Manuring of Cotton. No. 49. Sheep Feeding. 
No. 51. Standard Varieties of Chickens. No.52. The Sugar Beet. No.54. Some Common Birds. No. 
55. The Dairy Herd. No. 56. Experiment Station Work—I. No. 58. The Soy Bean as a Forage Crop. 
No. 59. Bee Keeping. No. 60. Methods of Curing Tobacco. No. 61. Asparagus Culture. No. 62. 
Marketing Farm Produce. No. 64. Ducks and Geese. No. 65. Experiment Station Work—II. 
No. 66. Meadows and Pastures. No. 68. The Black Rot of the Cabbage. No. 69. Experiment Station 
Work—IlII. No. 70. Insect Enemies of the Grape. No. 71. Essentials in Beef Production. No. 72, 
Cattle Ranges of the Southwest. No. 73. Experiment Station Work—IV. No. 74. Milk as Food. 
No. 77. The Liming of Soils. No. 78. Experiment Station Work—V. No. 79. Experiment Station 
Work—VI. No. 80. The Peach Twig-borer. No. 81. Corn Culturein the South. No, 82, The Culture 
of Tobacco. No. 83. Tobacco Soils. No. 84. Experiment Station Work—VII. No. 85. Fish as Food, 
No. 86. Thirty Poisonous Plants. No. 87. Experiment Station Work—VIII. No. 88. Alkali Lands. 
No. 91. Potato Diseases and Treatment. No. 92. Experiment Station Work—IX. No. 93. Sugar ag 
Food. No. 95. Good Roads for Farmers. No. 96. Raising Sheep for Mutton. No. 97. Experiment 
Station Work—X. No. 98. Suggestions to Southern Farmers. No. 99. Insect Enemies of Shade 
Trees. No. 100. Hog Raising in the South. No. 101. Millets. No. 102. Southern Forage Plants, 
No. 103. Experiment Station Work—XI. No. 104. Notes on Frost. No. 105. Experiment Station 
Work—XII. No. 106. Breeds of Dairy Cattle. No. 107. Experiment Station Work—XIII. No. 108, 
Saltbushes. No. 109. Farmers’ Reading Courses. No. 110. Rice Culture in the United States, 
No. 111. Farmers’ Interest in Good Seed. No. 112, Bread and Bread Making. No. 113. The Apple 
and Howto GrowIt. No.114. Experiment Station Work—XIV. No.115. Hop Culture itt California. 
No. 116. Irrigation in Fruit Growing. No. 118. Grape Growing in the South. No. 119. Experiment 
Station Work—XV. No. 120. Insects Affecting Tobacco. No. 121. Beans, Peas, and other Legumes 
asFood. No.122. Experiment Station Work—XVI. No. 124. ExperimentStation Work—XVII. No. 
125. Protection of Food Products from Injurious Temperatures. No. 126. Practical Suggestions for 
Farm Buildings. No. 127. Important Insecticides. No. 128, Eggs and Their Uses as Food. No.129, 
Sweet Potatoes. No.131. Household Tests for Detection of Oleomargarine and Renovated Butter. 
No. 132. Insect Enemies of Growing Wheat. No. 133. Experiment Station Work—XVIII. No. 134 
Tree Planting in Rural School Grounds. No.135. Sorghum Sirup Manufacture. No.136. Earth Roads, 
No. 137. The Angora Goat. No. 138. Irrigation in Field and Garden. No. 139. Emmer: A Grain for 
the Semiarid Regions. No. 140. PineappleGrowing. No.141. Poultry Raisingon the Farm. No. 142. 
Principles of Nutrition and Nutritive Value of Food. No. 143. Conformation of Beef and Dairy Cattle. 
No. 144. Experiment Station Work—XIX. No. 145. Carbon Bisulphid as an Insecticide. No. 146, 
Insecticides and Fungicides. No. 147. Winter Forage Crops for the South. No. 148. Celery Culture, 
No. 149. Experiment Station Work—XX. No.150. Clearing New Land. No.151. Dairying in the South, 
No. 152. Scabies in Cattle. No. 153. Orchard Enemies in the Pacific Northwest. No. 154. The Home 
FruitGarden: Preparation and Care. No.155. How Insects Affect Health in Rural Districts. No. 156. 
The Home Vineyard. No. 157. The Propagation.of Plants. No. 158. How to Build Small Irrigation 
Ditches. No. 159. ScabinSheep. No, 161. Practical Suggestions for Fruit Growers. No.162. Experi- 
ment Station Work—XXI. No. 164. Rape as a Forage Crop. No. 165. Culture of the Silkworm. 
No. 166. Cheese Making on the Farm. No. 167. Cassava. No. 168. Pearl Millet. No. 169. Experi- 
ment Station Work—XXII. No. 170. Principles of Horse Feeding. No. 172. Scale Insects and Mites 
on Citrus Trees. No. 173. Primer of Forestry. No. 174. Broom Corn. No.175. Home Manufacture 
and Use of Unfermented Grape Juice. No.176. Cranberry Culture. No. 177. Squab Raising. No. 178, 
Insects Injurious in Cranberry Culture. No.179. Horseshoeing. No. 181. Pruning. No. 182. Poultry 
as Food. No. 183. Meat on the Farm—Butchering, Curing, etc. No. 184. Marketing Live Stock. 
No. 185. Beautifying the HomeGrounds, No. 186. ExperimentStation Work—X XIII. No. 187. Drain- 
age of Farm Lands. No.188. Weeds Used in Medicine. No.190. Experiment Station Work—X XIV. 
No. 192. Barnyard Manure. No. 193. Experiment Station Work—XXV. No. 194. Alfalfa Seed. No. 
195. Annual Flowering Plants. No. 196. Usefulness of the American Toad. No. 197. Importation of 
Game Birds and Eggs for Propagation. No. 198. Strawberries. No. 199. Corn Growing. No. 200, 
Turkeys. No. 201. Cream Separator on Western Farms. No. 202. Experiment Station Work—X XVI. 
No. 203. Canned Fruits, Preserves, and Jellies. No. 204. The Cultivation of Mushrooms. No. 205, 
Pig Management. No. 206. Milk Fever and its Treatment. No. 208. Varieties of Fruits Recom- 
mended for Planting. No. 209. Controlling the Boll Weevil in Cotton Seed and at Ginneries. No. 
210. Experiment Station Work—XXVII. No. 211. The Use of. Paris Green in Controlling the Cotton 
Eoll Weevil. No. 213. Raspberries. No. 215. Alfalfain the Eastern States. No. 216. Control of the Cot- 
ten Boll Weevil. No. 217. Essential Steps in Securing an Early Crop of Cotton. No. 218. The School 
Garden. No. 219. Lessons taught by the Grain-Rust Epidemic of 1904. No. 220. Tomatoes, No. 221. 
Fungous Diseases of the Cranberry. No. 222. Experiment Station Work—XXVIII. No. 223. Miscel- 
laneous Cotton Insectsin Texas. No,224. Canadian Field Peas. No. 225. ExperimentStation Work— 
XXIX. No. 226. Relation of Coyotes to Stock Raising in the West. No.227. Experiment Station Work— 
XXX. No. 228. Forest Plantingand Farm Management. No. 229. The Production of Good Seed Corn, 
No. 230. Game Laws for 1905. No.231. Spraying for Cucumberand Melon Diseases. No. 232. Okra: Its 
Culture and Uses. No. 233. Experiment Station Work—XXXI. No. 234. The Guinea Fowl and Its 
Use as Food. No. 235. Cement Mortar and Concrete. No. 236. Incubation and Incubators. No. 237. 
Experiment Station Work—XXXII. No, 238. Citrus Fruit Growing in Gulf States. No. 239. The Cor- 
rosion of Fence Wire. ‘No. 240. Inoculation of Legumes. No. 241. Butter Making onthe Farm. No. 
242, An Example of Mu.’el Farming. No. 243. Fungicides and Their Use in Preventing Diseases of 
Fruits. No. 244. Experiment Station Work—X XXIII. No. 245, Renovation of Worn-out Soils. No, 246. 
Saccharine Sorghums for Forage. No.247. The Control of the Codling Moth and — Scab. No. 248. 
The Lawn. No, 249. Cereal Breakfast Foods. No. 250. The Prevention of Stinking Smut of Wheat 
and Loose Smut of Oats. No. 251. Experiment Station Work—XXXIV. No. 252. Maple Sugar and 
Sirup. No. 253. Germination of Seed Corn. No. 254. Cucumbers. No. 255. The Home Vegetable 
Garden, No. 256. Preparation of Vegetables for the Table. No. 257. Soil Fertility. No. 258. Texas 
or Tick, Fever and Its Prevention. No. 259. Experiment Station Work—XXXV. No. 260. Seed o: 
Red Clover and Its Impurities. No. 261. The Cattle Tick in Its Relation to Southern Agriculture. 
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